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INTRODUCTION

EPA Region 8 Underground Injection Control {UIC) Program is issuing two UIC Area Permits to Powertech
(USA) Inc. (Powertech) for injection activities related to uranium recovery in the southern Black Hills of
South Dakota. One is a UIC Class Il Area Permit for injection wells for the In-Situ Recovery (ISR) of
uranium in the Inyan Kara Formation. The second is a UIC Class V Area Permit for deep injection wells
that will be used to dispose of ISR process waste fluids, after treatment to ensure that the injected fluids
are below radioactive or hazardous waste levels, into the Minnelusa Formation below the Inyan Kara.
EPA is also issuing an aquifer exemption approval in connection with the UIC Class Hll Area Permit.
Specifically, this approval exempts from protection under the Safe Drinking Water Act (SDWA), the
uranium-bearing portions of the Inyan Kara Group aquifers in Burdock Area Wellfields 1 through 5, 9 and
10 and Dewey Area Wellfields 1 through 4. Such an exemption must be in place before ISR activities
within these aquifers can occur.

Background

EPA’s UIC Program received permit applications from Powertech related to the ISR of uranium at the
proposed Dewey-Burdock Site in South Dakota. This proposed site is located in the southern Black Hills
in South Dakota on the South Dakota-Wyoming state line in southwest Custer and northwest Fall River
Counties. The site is located approximately 13 miles northwest of Edgemont, SD and 46 miles west of
the western border of the Pine Ridge Indian Reservation.

The project will involve the injection of lixiviant, consisting of injection interval groundwater with added
oxygen and carbon dioxide, into the uranium ore deposits within the Inyan Kara Formation targeted by
14 wellfields. These wellfields will consist of an approximate total of 1,500 Class 1l injection wells. Class
Il injection wells will be used to inject the lixiviant into the uranium ore zones. The lixiviant will mobilize
uranium from the ore deposits and allow production wells to pump the uranium-bearing lixiviant out of
the ground to a processing unit where the uranium will be removed from solution using an ion exchange
resin. The barren lixiviant will be pumped from the processing unit back to the ISR wellfield where
oxygen and carbon dioxide will be added before injection back into uranium ore deposits through the
Class H wells.

In addition to Powertech’s permit application to inject fluids into the uranium deposits located within
the Fall River and Chilson Sandstone aquifers of the Inyan Kara Formation, the company submitted a
request to exempt these aquifers from protection as USDWSs. As part of this action, EPA is approving an
exemption of portions of these aquifers. Specifically, these aquifers meet the definition of USDWs in the
UIC regulations because their total dissolved solids concentrations are less than 10,000 mg/L and yield a
sufficient quantity of water to supply a public water system. EPA is exempting the uranium-bearing
portions of these aquifers under the UIC regulatory exemption process based on information included in
Powertech’s application demonstrating that these aquifers currently do not serve as a source of drinking
water and will not serve as a future source of drinking water because minerals occur in economically
producible quantities within such aquifers.

EPA’s 2017 Public Review Process

On March 6, 2017, EPA Region 8 UIC Program published a public notice on EPA’s Region 8 UIC website:
hitps:/fwww epa.goviuic/epa-dewey-burdock-class-lii-angd-dass-v-inlection-well-drafi-ares-parmits
announcing the proposal of two UIC Area Permits to Powertech for injection activities related to
uranium recovery and an accompanying aquifer exemption. The public comment period was originally
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scheduled to end on May 19, 2017. However, EPA granted an extension to the public comment period
through June 19, 2017. EPA solicited comments on the two UIC Area Permits and the aquifer exemption
record of decision (ROD). EPA also issued a draft Environmental Justice Analysis, a draft document
outlining EPA National Historic Preservation Act {(NHPA) section 106 consultation process, and a
Cumulative Effects Analysis document. In addition to the public notice on EPA Region 8's UIC Program
website, EPA published notice of the issuance of the draft UIC permits in the Lakota Country Times, the
Edgemont Herald Tribune, the Rapid City Journal, and the Custer County Chronicle. A notice was also
posted on http://www.indianz.com. All of these notices directed readers to EPA Region 8’s UIC Program
website, which contained links to the Administrative Record for the proposed actions.

EPA received comments from the public through testimony given during the public hearings listed
below, email and written correspondence. EPA held the following public hearings:

Thursday, April 27, 2017 from 4:00 to 8:30 p.m. {with a break from 6:00 to 6:30 p.m.)
Niobrara Lodge

803 US Highway 20

Valentine, Nebraska 69201

Monday-Tuesday, May 8-9, 2017, from 1:00 to 8:00 p.m. (with a break from 5:00 to 6:00 p.m.)
The Best Western Ramkota Hotel

2111 N. LaCrosse Street

Rapid City, South Dakota 57701

Wednesday, May 10, 2017, from 1:00 to 8:00 pm (with a break from 5:00 to 6:00 p.m.)
The Mueller Center

801 S 6th Street

Hot Springs, South Dakota 57747

Thursday, May 11, 2017, from 1:00 to 8:00 pm {with a break from 5:00 to 6:00 pm)
St. James Catholic Church

310 3rd Avenue

Edgemont, South Dakota 57735

EPA reviewed the comments received during the public comment period and determined it would be
appropriate to update the Class il and Class V draft area permits and associated documents and provide
another opportunity for public notice and comment.

EPA's 2019 Public Review Process

On August 26, 2019, EPA Region 8 UIC Program published a public notice on EPA’s Region 8 UIC website:
Witpe:/ fwww epasoviuic/ena-dewey-burdock-class-i-and-dassvinlsction-well- draft-area-permits-
2012 announcing updated UIC draft Class lll and V Area Permits to Powertech for injection activities
related to uranium recovery and an accompanying aquifer exemption. In addition to the updated draft
permits, EPA issued an updated draft Aquifer Exemption Record of Decision, an updated draft

Environmental Justice Analysis and an updated NHPA process document for public review and comment.

EPA also published notice of the issuance of the updated UIC draft Class lll and V permits and associated
documents in the Laokota Country Times, the Fall River County Herald, the Rapid City Journal, and the
Custer County Chronicle. A notice was also posted on http://www.indianz.com. All of these notices
directed readers to EPA Region 8 UIC Program website, which contained links to the Administrative
Record for these proposed actions.
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EPA set up Docket EPA-R08-OW-2019-0512 on the regulations.gov website to receive comments.
EPA also received comments from the public through testimony given during the public hearings listed
below, email and written correspondence. EPA held the following additional public hearing:

Saturday, October 5, 2019, from 9:00 am to 6:00 pm (with a break from 1:00 to 2:00 pm)
The Mueller Center

801 S 6th Street

Hot Springs, South Dakota 57747

A written transcript of all hearings is available to the public as part of the Administrative Record for the
Final Area Permit decisions.

EPA’s Final Permit Decision Making Process

EPA received thousands of comments on the Draft Permits and associated documents including the
Draft Aquifer Exemption ROD during the 2017 and 2019 comment periods, hundreds of emails, and
thousands of pages of reference documents. All comments included in the Administrative Record for
EPA’s Final Permit decisions are on the regulations.gov website, Docket EPA-R08-OW-2019-0512.

EPA followed the regulatory requirements for decision making regarding injection well area permits,
including consideration of public comments. EPA reviewed and considered every comment submitted.
EPA also considered all comments received from tribal governments during consultation meetings with
interested tribes and followed up with each consulting tribe as to how its input was considered and/or
informed EPA’s decisions consistent with EPA’s Policy on Consulting and Coordinating with Indian Tribes.

EPA has prepared this document to: 1) identify changes reflected in its Final Permits and the reasons for
those changes; and 2) respond to all significant comments received that are relevant to the UIC Class Il
and V Draft Area Permits and associated documents. In issuing its Final Permit decisions, EPA has also
notified the applicant and each person/party who submitted comments or requested notice of the Final
Permit decisions. A final permit decision means a final decision to issue or deny the permit. This
document has been included in the notification of the Final Permit decisions. The notice also included
reference to the procedures for appealing a decision on a UIC permit under 40 CFR § 124.19.

Since EPA received comments on the UIC Class Il and V Draft Area Permits during the public review
process, the Final Area Permit decisions will not be effective until 30 days after the final permit issuance
date {noted above) as required by 40 CFR § 124.15. The purpose of this 30-day period is to allow time
for those who submitted comments or participated in a public hearing to appeal the final permit
decisions as described under 40 CFR § 124.19, which is paraphrased below.

Within 30 days after the UIC final permit decisions have been issued, any person who filed comments on
the draft permits or participated in a public hearing may petition the Environmental Appeals Board to
review any condition of the permit decisions. Any person who failed to file comments or failed to
participate in a public hearing on the draft permits may petition for administrative review only to the
extent of the changes from the draft to the final permit decisions. The 30-day period within which a
person may request review under this section begins with the service of notice of EPA’s final permit
decisions unless a later date is specified in that notice. The petition must identify the contested permit
condition or other specific challenge to the permit decision and clearly set forth, with legal and factual
support, contentions for why the permit decision should be reviewed, including a demonstration that
any issues being raised were raised during the public comment period {including any public hearing) to
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the extent required by these regulations and , a showing that the condition in question is based on a
finding of fact or conclusion of law which is clearly erroneous.

CHANGES TO THE FINAL PERMITS

Pursuant to the permitting regulations at 40 CFR § 124.17, this section of the Response to Comments
specifies which provisions of the draft permits have been changed in the final permit decisions and
provides a reason for each change.

Changes to the Class 1l Area Permit

1. EPA changed uses of “shall” in the Permit to “must” to indicate required actions by the Permittee.

Reason for change: In keeping with the federal government’s plain language guidelines (see
www.plainlanguage.gov), and the Plain Language Act of 2010, this is to provide greater clarity, as
“shall” is ambiguous.

2. Cover pages and Part | Introduction:
The operator’s address was updated.

Draft Permits: Final Permits:
Powertech (USA) inc. Powertech (USA) Inc.
5575 DTC Parkway, Suite 140, P.O. Box 448
Greenwood Village, Colorado 80111 Edgemont, SD 57735

Reason for change: To provide the Permittee’s updated address.

3. Partl, Signature page:

Draft language:

*NOTE: Throughout this Permit the term “Director” refers to either the Chief of the Safe Drinking
Water Branch of the Water Division or the Chief of the Water Enforcement Branch of the
Enforcement and Compliance Assurance Division.

Final language:

NOTE: Throughout this Permit the term “Director” refers to either the Director of the Water Division
(or authorized representative) or the Chief of the Water Enforcement Branch of the Enforcement
and Compliance Assurance Division (or authorized representative).

Reason for change: To provide greater clarity on who in EPA can be defined as “Director” for
purposes of this permit, in accordance with Delegations of Authority.

4. References to EPA inits role as UIC Program Director were replaced with “Director” at the
following places:

Part li, Section H.1
Part IX, Section E.3
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Reason for change: To improve internal consistency within the Permit.

5. Partl: Figure 2b:

Previous Version of Figure 2b Updated Version of Figure 2b:

énvdtartng el fings

:
4 *

i

Reason for change: Figure 2b has been updated to show the new final aquifer exemption boundary
for Burdock Wellfields 1 through 5 and 9. The AE boundary was removed around Burdock Wellfields
6, 7 and 8 because EPA did not approve the AE for these wellfields for reasons discussed in Change
#23 to the Class lll Permit below. The AE boundary around Burdock Wellfield 10 is the green-dashed
line located 120 feet from the perimeter monitoring well ring. The Dewey AE boundary is shown in
Figure 2a of the Class lil Area Permit and was not included here, because there were no changes to
the AE boundary in the Dewey Area.

6. Partll: Section B.1.d:

Draft language:

d. If the horizontal extent of any uranium ore deposit as determined by wellfield delineation
drilling results in relocation of the aquifer exemption boundary more than 800 feet from the
location shown in Figures 2a and 2b, the Permittee must submit a new aquifer exemption
application to the Director for review and approval.

iii. The Permittee must obtain the Director’s approval of the aquifer exemption before
installing any injection and production wells that would result in relocation of the aquifer
exemption boundary more than 800 feet from the location shown in Figures 2a and 2b.

Final language:

d. If the horizontal extent of any uranium ore deposit as determined by wellfield delineation
drilling results indicates expansion of the aquifer exemption boundary is needed, beyond the
locations shown in Figures 2a and 2b, the Permittee must submit a new aquifer exemption
application to the Director for review and approval.

iii. The Permittee must obtain the Director’s approval of the aquifer exemption before
installing any injection and production wells that would result in expansion of the aquifer
exemption boundary beyond the locations shown in Figures 2a and 2b.

5
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Reason for change: Because EPA has approved the final aquifer exemption boundary locations
shown in Figures 2a and 2b, this section has been updated to explain that if wellfield delineation
drilling indicates an expansion of the aquifer exemption boundary is needed beyond the final aquifer
exemption boundaries, the Permittee must submit an aquifer exemption request to the UIC Director
for review and approval.

Part ll, Table 6: The second row in Table 6 under Part li, Section E.1 has been updated.

Draft language:
Type of Test Purpose Timing

e To identify any potential areas of leakage across
Water sample o ) ) o
. confining zones due to improperly plugged boreholes or | Prior to initiation of
collection and ) )
. wells or naturally occurring features such as fractures. pump testing
analysis for all ) o i o L
e To begin establishing baseline water quality in activities
pump test wells e
monitoring wells.

Final language:

Type of Test Purpose Timing

Sampling and

Analysis of e To identify any potential areas of leakage across Prior to initiation of
Injection Interval confining zones due to improperly plugged boreholes or pump testing

and Non-injection wells or naturally occurring features such as fractures. activities per Section
Interval e To determine concentrations of water quality E.2.b of this Part.
Monitoring Wells parameters in Table 8.

Reasons for change: EPA updated the first column to include Sampling and Analysis of Injection
Interval and Non-injection Interval Monitoring Wells and the third column to include per Section
E.2.b of this Part. These changes are consistent with related updates to groundwater sampling
requirements in Part IV that reference this updated requirement.

In the second column, EPA replaced “baseline” with “water quality,” consistent with EPA’s
clarifications about the baseline vs. water quality sampling concepts discussed in the Response #21
in the Response to Comments section of this document.
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8.

10.

Locations where “baseline” used with reference to water quality has been replaced or deleted:

Permit section

Change made

Part Il, Section E.2.b.iii

“baseline” deleted

Part il, Table 8

“baseline” deleted in Table § title

Part Xl, Section B.1, Table
14 E, Monthly Analyze

“baseline” deleted and replaced with “water quality”

Part Xl, Section B.1, Table
14 G, Quarterly, Analyze

“baseline” deleted and replaced with “excursion parameters”
as explained under change #78 to the Class lll Permit below in
this section.

Part Xl, Section B.2

This requirement to collect water quality data from all

wellfield monitoring wells has been removed because it is
duplicative of the requirement under Part ll, Section E.2.b

Part Xl, Section B.2.a.iii
(formerly Section B.3.a.iii)
Part Xl, Section B.2.c.iv
(formerly Section B.3.c.iv)

“baseline” deleted and replaced with “analytes”

“baseline” deleted

Reason for change: When used in relation to water quality parameter concentrations, the term
“baseline” has been replaced throughout the Class lil Area Permit by more appropriate terms to be
consistent with the fact that EPA does not establish any water quality standards inside the aquifer
exemption area and does not regulate groundwater restoration.

Part ll, Section E.2.b:

Draft language: None

Final language:

Sampling and analysis of groundwater from all wellfield injection interval and non-injection interval
monitoring wells is required to obtain background concentration data for each aquifer. This data is
needed to provide pre-operational groundwater quality data for the Conceptual Site Model as
required under Part IV, Section A and to provide groundwater quality data in the injection zone
downgradient from the wellfield for comparison with the Table B-1 permit limits.

Reason for change: An introductory paragraph has been to the section to provide context for the
subsequent requirements for Sampling and Analysis of Injection Interval and Non-injection Interval
Monitoring Wells and to explain the purpose of the requirements to sample and analyze
groundwater.

Part ll, Section E.2.b.i:

Draft language:

After the construction and development of the wellfield perimeter monitoring wells completed
within the injection interval and the monitoring wells completed in aquifers above and below
(where applicable) the injection interval, the Permittee shall collect groundwater samples from each
well according to the following procedures:

Final language:
After the construction and development of the wellfield perimeter monitoring wells, the wellfield
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11.

12.

injection interval wells used to determine Commission-approved background and the monitoring
wells completed in aquifers above and below {where applicable) the injection interval, the Permittee
must collect groundwater samples from each of these wells according to the following procedures:

Reason for change: The requirement to collect initial groundwater samples from the wellfield
injection interval wells used to determine Commission-approved background has been added for
the purpose of characterizing background groundwater chemistry of the wellfield prior to initiating
ISR operations. The requirement to sample these specific wells was included for consistency with
NRC requirements.

Table 7:

Draft Permit Table:
Table 7. Field Parameters to be Monitored and Stabilization Criteria to Meet before Sample Collection

Parameter Stabilization Criteria
pH + 10% pH units
Specific conductance +10% uS/cm
Temperature +10% °C

Final Permit Table:
Table 7. Field Parameters to be Monitored and Stabilization Criteria to Meet before Sample Collection

Parameter Stabilization Criteria

pH + 0.1 pH units

Specific conductance + 3% pmhos/cm at 25 °C
Temperature +0.5°C

Dissolved oxygen +0.3 mg/L

Reason for change: EPA received a number of comments on the importance of collecting
groundwater quality data to support geochemical model development and the uncertainty of
modeling results. EPA also received comments from Powertech, including several questions and
requests for clarification of Part IV permit requirements and comments about unnecessary
requirements for data collection and model development. In considering these comments, EPA re-
evaluated the data collection requirements for the Conceptual Site Model under Part IV, Section A,
and groundwater sampling requirements under Part IV, Section C to strengthen requirements that
improve modeling results and identify requirements that were not needed for the ultimate goal of
evaluating the potential for ISR contaminants to cross the aquifer exemption boundary.

EPA updated the stabilization criteria included in Table 7 to ensure collection of representative
samples and to improve the reliability of data for parameters that influence uranium mobility results
in geochemical models. For example, geochemical modeling results for uranium transport are
sensitive to variation in pH. EPA determined that a variation within + 0.1 pH units is more
appropriate than + 10% pH units. Modeling results for uranium transport are also sensitive to
dissolved oxygen, so EPA added dissolved oxygen to the list of stabilization criteria.

Part li, Section E.2.b.iv. and v:

Draft language: none
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13.

14,

Final language:

iv. The Permittee must compare analytical results from samples collected from the downgradient
wellfield perimeter monitoring-ring wells for ISR constituents listed in Table B-1 in Appendix B of
this Permit. If naturally occurring background concentrations for any constituent exceed the
permit limit listed in Table B-1, the Permittee must determine the background concentration to
use as the alternate permit limit based on analytical results from the perimeter monitoring wells
on the downgradient side of the wellfield.

v. The Permittee must develop a brief report that includes the analytical results and a description
of statistical methods used for computing the background concentration for each constituent
for which a background concentration is required and include the report in the Injection
Authorization Data Package Reports per Part Il, Section H.3.x for review and approval.

Reason for change: Powertech raised concerns about the geochemical modeling requirements and
the standards it must meet at the aquifer exemption boundary. See Comment #73 in the Response
to Comments section of this document. Consideration of this comment led EPA to add MCL and
health-based permit limits in Appendix B, Table B-1. Some of the constituents have background
concentrations that are higher than the health-based permit limits; in these cases, EPA will allow the
background levels to serve as the permit limit. These new requirements provide instruction on how
the Permittee must determine baseline.

Part Ii, Section E.2.b.vi:
Draft language: none

Final language:

vi. Requirements related to groundwater sample analysis for radium-228: If radium 228 is not
detected in the initial sample from each well, radium-228 may be removed from the analyte list
for remaining sampling and analysis events. However, if radium-228 is detected in the first
sample, it must remain on the analyte list for future samples collected from that well.

Reason for change: Powertech requested that EPA remove radium-228 from the Table 8 list of
analytes because it is not a daughter product of uranium radioactive decay. EPA agrees that radium-
228 is a daughter product in the radioactive decay chain of thorium-232, and therefore, radium-228
is not expected to be found in association with uranium deposits. However, radium-228 was
detected in one well (although below the MCL). With the occurrence of radium-228 in one sample
and the small sampling population of six groundwater samples, EPA was not able conclude that
further analysis for radium-228 was unnecessary. Therefore, EPA retained radium-288 in Table 8
with the provisions included under Part ll, Section E.2.b.vi (and Part IX, Section B.3.a and b, in the
first sample before groundwater restoration begins) but added this provision allowing the permittee
to remove it from future sampling and analysis if it is not detected in the initial well sample.

Table 8:
Draft language: Baseline Water Quality Parameter List

Final language: Water Quality Parameter List
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Reason for change: The title for Table 8 has been changed to remove the word “Baseline” because
the list of analytes in Table 8 apply to more than just baseline analysis.

15. Table 8:
Draft language: Specific Gravity
Final language: none
Reason for change: Powertech requested that EPA remove specific gravity from the Table 8 list of analytes
for water quality analysis. EPA determined that specific gravity isn’t needed for geochemical model
development. Therefore, EPA removed specific gravity from Table 8 in response to this comment.

16. Table 8:
Draft language: Groundwater quality parameters related to mobility of uranium and other metals

Final language: none

Reason for change: It has been removed from Table 8 because it is no longer applicable given the
reorganization of some of the analytes listed in Table 8.

17. Table 8:

Draft language:

Groundwater-quality parameters related to mobility of uranium and other metals

2014 EPA Region 4 SOP
Temperature °C
(Temperature)
Dissolved Oxygen mg/L 017 EPA Region 4 S0P (D0

Final language:

Field-Measured Parameters

2018 EPA Reglon 4 SOP
{Temperature}
2017 EPA Region 4 SOP (DO

Temperature** oc

Dissolved Oxygen**

mg/L

Reason for change: EPA added these Table 8 footnotes to highlight that temperature and dissolved
oxygen are to be measured in the field only. This change is related to the discussion of stabilization
criteria in Table 7 in #11 above. Because the Table 8 subdivision heading Groundwater quality
parameters related to mobility of uranium and other metals, Temperature and Dissolved Oxygen are
now under a new subdivison heading Field-Measured Parameters consistent with the new Table 8
footnotes added for these parameters. EPA Region 4 updated the SOP for Field Temperature
Measurement on March 14, 2018; this update is reflected in the third column of the table.

10
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18.

19.

20.

Table 8:
Draft language: Oxidation-Reduction Potential
Final language: none

Reason for change: Powertech requested that EPA remove oxidation-reduction potential (ORP)

from the list analytes for water quality analysis in Table 8. As discussed under Change #22 to the
Class Il Permit below, EPA has added analyses for total iron and ferrous iron to provide a better
method for determining the oxidative state of groundwater for the purposes of the geochemical
model. Therefore, EPA removed ORP from Table 8 in response to this comment.

Table 8:

Draft Language:

Total alkalinity (as Ca COs)
Bicarbonate Alkalinity (as Ca COs;)
Carbonate Alkalinity (as Ca CO;)

Final Language:

Total Alkalinity (as CaCO3)*
Bicarbonate Alkalinity (as CaCO3)*
Carbonate Alkalinity (as CaCO;)*

Reason for Change: Based on numerous comments, EPA re-evaluated the data collection
requirements for the Conceptual Site Model under Part 1V, Section A, and groundwater sampling
requirements under Part IV, Section C in response to comments about the importance of
groundwater quality data. EPA identified a number of improvements to help assure that
groundwater data meet data quality objectives for geochemical model development. Modeling of
uranium mobility is sensitive to total alkalinity, bicarbonate alkalinity and carbonate alkalinity.
Therefore, EPA added these Table 8 footnotes specifying that these parameters are to be measured
in the field as well as in the laboratory in order to improve data quality and the reliability of reactive
transport modeling results.

Table 8:

Draft Language:

Groundwater-quality parameters related to mobility of uranium and other metals

2014 EPA Region 4 SOP

Temperature °C

(Temperature)
Dissolved Oxygen mg/L 2017 EPA Reginn 4 SOP {1())
Oxidation-Reduction Potential millivolts {(mV) 2017 ERA Region 4 SOP (ORP
Carbon Dioxide mg/L
Total Organic Carbon mg/L 415.3, S060A
Dissolved Organic Carbon mg/L 415.3, S060A

11
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Final Language:

Carbon Dioxide Convert mg/L to atm A4500-C0O2
Total Organic Carbon mg/L 415.3, 9060A
Dissolved Organic Carbon mg/L 415.3, 9060A
Total alkalinity (as CaCO3)* mg/L A2320B
Bicarbonate Alkalinity (as CaCO3)* mg/L A23208B (as HCO;)

Reason for Change: Because the Table 8 subdivision heading Groundwater quality parameters
related to mobility of uranium and other metals has been removed as discussed under Change #16
to the Class Il Permit above, Carbon Dioxide, Total Organic Carbon and Dissolved Organic Carbon
are now included under the subdivision heading Common Elements and lons.

The analytical method for carbon dioxide was omitted from the second draft permit. Because EPA
has determined that is it important to specify analytical methods in order to achieve data quality
objectives, the analytical method for carbon dioxide “A4500-C0O2” has been included in Table 8
along with a note in the unit of measure column to convert mg/L to atmospheres (atm).

21. Table 8:

Draft Language:
| Silica, as Si 1 mg/L | £200.7 ]

Final Language:
| silica, as SiO, | mg/L | E200.7 |

Reason for Change: EPA has clarified that silica is to be reported as SiO; to be consistent with EPA
analytical method E200.7.

22. Table 8:

Draft Language:

Dissolved Metals!!

Arsenic, As mg/L E200.8
Barium, Ba mg/L E200.8
Boron, B mg/L E200.7
Cadmium, Cd mg/L E200.8
Chromium, Cr mg/L E200.8
Copper, Cu mg/L E200.8
Fluoride, F mg/L E300.0
iron, Fe mg/L E200.7
Lead, Pb mg/L E200.8
Manganese, Mn mg/L E200.8
Mercury, Hg mg/L E200.8
Molybdenum, Mo mg/L E200.8
12
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Nickel, Ni mg/L E200.8
Selenium, Se mg/L E200.8, A3114 B
Silver, Ag mg/L E200.8
Uranium, U mg/L £200.7, E200.8
Vanadium, V mg/L £200.7, E200.8
Zinc, Zn mg/L E200.8

Final Language:

Dissolved Metals

Aluminum, Al mg/L E200.7, E200.8, E200.9
Antimony, Sb mg/L E200.8
Arsenic, As mg/L E200.8
Barium, Ba mg/L E200.8
Beryllium, Be mg/L E200.8
Boron, B mg/L E200.7
Cadmium, Cd mg/L E200.8
Chromium, Cr mg/L E200.8
Copper, Cu mg/L E200.8
Fluoride, F mg/L E300.0
Total Iron, Fe mg/L E200.7
Ferrous lron, (Fe?') mg/L Titration with Dichromate
Lead, Pb mg/L E200.8
Manganese, Mn mg/L E200.8
Mercury, Hg mg/L E200.8
Molybdenum, Mo mg/L E200.8
Nickel, Ni mg/L E200.8
Selenium, Se mg/L E200.8,A3114 B
Silver, Ag mg/L E200.8
Strontium, Sr mg/L E200.8
Uranium, U mg/L E200.7,E200.8
Thallium, Ti mg/L E200.8
Vanadium, V mg/L E200.7,E200.8
Zinc, Zn mg/L E200.8

Reason for Change: Aluminum has been added to the list of dissolved metals in Table 8, Water
Quality Parameter List because it is needed for geochemical model development.

Related to the inclusion of Appendix B, Table B-1 permit limits discussed under #12 above,
Antimony, Beryllium, Strontium and Thallium have been added to Table 8 because these metals have
primary drinking water standards, also known as maximum contaminant limits (MCLs).

Iron has been removed from Table 8 and replaced by total Iron and ferrous Iron (Fe?*) to provide
information about the groundwater oxidation state, which is important to development of the

13
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23.

24,

geochemical models and evaluating the potential for uranium mobility. With the removal of
oxidation-reduction potential from Table 8, as discussed under #18 above, analysis of total and
ferrous iron provides a better alternative method for determining the groundwater oxidation state.
This change is also related to EPA’s re-evaluation of the data collection requirements for the
Conceptual Site Model under Part IV, Section A, and groundwater sampling requirements under Part
IV, Section C in response to comments discussed under Change #11 to the Class lll Permit above.

Part li, Section G:

Draft language:
G. Additional Requirements to Obtain Authorization to Commence Injection for Burdock Wellfields
6,7and 8

Final language:
G. Additional Requirements to Obtain Approval of Exemption of Inyan Kara Aquifers and
Authorization to Commence Injection for Burdock Wellfields 6, 7 and 8

Reason for change: The heading for Part ll, Section G has been updated to include the words
“Approval of Exemption of Inyan Kara Aquifers and” because the Final Aquifer Exemption Record
of Decision does not approve the exemption of Inyan Kara aquifer in the area of Burdock Wellfields
6, 7 and 8 due to uncertainties related to the amenability of the ISR mining method in partially
unsaturated portions of the Inyan Kara aquifers at the locations of Burdock Wellfields 6, 7 and 8. For
additional information, see the section Demonstration of Amenability of Mining Method pages 16-
17 of the Aquifer Exemption Record of Decision.

Part ll, Section G.1:

Draft language:

1. Because the Chilson Sandstone downgradient from Burdock Wellfields 6, 7 and 8 has been
partially oxidized by native groundwater, the Permittee shall evaluate the capacity of the
downgradient Chilson Sandstone to remove residual contamination from restored wellfield
groundwater as it travels downgradient toward the aquifer exemption boundary.

Final language:

1. Because the Chilson Sandstone downgradient from Burdock Wellfields 6, 7 and 8 has been
partially oxidized by native groundwater, the Permittee must evaluate the capacity of the
downgradient exempted portion of the Chilson Sandstone to attenuate residual ISR
contaminants (Appendix B, Table B-1) in restored wellfield groundwater as they travel
downgradient toward the aquifer exemption boundary.

Reason for change: Under Part 1], Section G.1, the word “remove” has been replaced with
“attenuate” because that is a more appropriate term. In addition, the phrase “and the potential for
concentrations of ISR contaminants {Appendix B, Table B-1) to rebound as restored wellfield
groundwater” has been added to reference the permit limits for potential ISR contaminants that
have been included in Appendix B, Table B-1 of the final Class lll Area Permit.

14
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25.

26.

27.

Part li, Section G.2.3:

Draft language:
2. To fulfill this requirement the Permittee shall:
a. Develop Conceptual Side Models for wellfields 6, 7 and 8 by conducting all the sampling and
testing required for all wellfields as described under this Part.

Final language:
2. To fulfill this requirement the Permittee must:

a. Develop preliminary Conceptual Side Models for wellfields 6, 7 and 8 by conducting all the
sampling and testing required for all wellfields as described under this Part.

Reason for change: The word “preliminary” has been added to distinguish this CSM specifically
required for Burdock Wellfields 6, 7 and 8 from the updated CSM required in Part IV.

Part Ii, Section G.2.b:

Draft language:

In addition, the Permittee shall expand the Conceptual Site Model for wellfields 6, 7 and 8 by
collecting samples from the downgradient injection interval for the purposes of characterizing the
geochemistry of the downgradient injection interval.

Final language:

In addition, the Permittee must expand the Conceptual Site Model for wellfields 6, 7 and 8 by
characterizing the geology, hydrologic properties, and geochemical characteristics and processes
as described under Part IV, Section A.

Reason for change: EPA revised the text in this requirement to be consistent with changes to the
Conceptual Site Model requirements under Part IV, Section A. The over-arching reasons for EPA’s
changes to Part IV are discussed in Change #40 to the Class lll Permit below.

Part lf, Section G.2.c:

Draft language:

In addition, the Permittee shall further expand the Conceptual Site Model for wellfields 6, 7 and 8 by
conducting column testing, batch sorption testing, or other appropriate laboratory and field testing
methods to provide site-specific inputs into the geochemical model, as specified in Part IV, Section C.

Final language:

In addition, the Permittee must further expand the Conceptual Site Model for wellfields 6, 7 and 8
by conducting batch sorption testing or other appropriate laboratory and field testing methods to

provide site-specific sorption parameters for input into the geochemical model, as specified in Part
IV, Section C.

Reason for change: EPA removed the column testing requirement from this section as a result of the
reevaluation of Part IV requirements discussed under Change #40 to the Class lll Permit below.
Column testing requirements have been consolidated under Part 1V, Section C with other laboratory
testing requirements.

15
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28.

29.

30.

Part If, Section G.2.d:

Draft language: none

Final language:

d. Because preliminary Conceptual Site Models for wellfields 6, 7 and 8 must be developed prior to
obtaining approval of the exemption of Inyan Kara aquifers and authorization to commence
injection, geochemical conditions representing the restored wellfield may be estimated based
on data from similar restored wellfields.

Reason for change: During EPA’s reevaluation of field data collection requirements, EPA determined
that because preliminary Conceptual Site Models for wellfields 6, 7 and 8 must be developed prior
to obtaining approval of the exemption of Inyan Kara aquifers and authorization to commence
injection, it would be prudent to explicitly include a new provision under Part I, Section G.2, to
explain that geochemical conditions representing the restored wellfield may be estimated on the
basis of data from similar wellfields.

Part Il, Section G.2.e:

Draft language:
d. The Permittee shall calibrate the geochemical model using analytical data from field and
laboratory testing as specified in Part 1V, Section B.5.

Final language:

e. On the basis of data collected under this Part, develop preliminary reactive-transport
geochemical models for wellfields 6, 7 and 8 as specified in Part IV, Section B to evaluate the
potential for ISR contaminants to cross the aquifer exemption boundary. The Permittee must
calibrate the geochemical models using analytical data from field and laboratory testing as
specified in Part 1V, Section B.5. and conduct uncertainty analysis as specified in Part IV, Section
B.6.

Reason for change: Former requirement Part ll, Section G.2.d is now G.2.e and has been updated to
be consistent with and include reference to updated requirements under Part IV, Section B.

Part i, Section G.5:

Draft language:

5. If the aquifer exemption for Burdock Wellfields 6 and 7 has not been approved upon issuance of
this Final Area Permit, the results from these additional requirements for Burdock Wellfield 6
and 7 shall be submitted to the Director as part of the aquifer exemption request.

Final language:
5. The results from these additional requirements for Burdock Wellfield 6, 7 and 8 must be
submitted to the Director as part of the aquifer exemption request.

Reason for change: The final AE decision does not approve the exemption of Inyan Kara aquifer in
the area of Burdock Wellfields 6, 7 and 8 because of the uncertainty caused by partially saturated
conditions in the areas of Burdock Wellfields 6, 7 and 8 (see Change #23 to the Class lll Permit
above). Part i, Section G.3 of Class lll Area Permit now requires Powertech to perform additional
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31.

32.

33.

wellfield pump testing, and possibly flow modeling, to demonstrate the amenability of the Inyan
Kara aquifers to the ISR process before approving the AE for these areas. EPA updated this
requirement to be consistent with that AE decision and updated requirement.

Part i, Section H.3.e:
Draft language: none

Final language:
H. Injection Authorization Data Package Reports

3.{...) In summary, each Injection Authorization Data Package Report must contain the following:

(...)
e. Characterization of faults, fractures, and lithologic variability that might provide preferential
flow paths or otherwise affect groundwater flow.

Reason for Change: In response to comments received expressing concerns that the faults and
fractures have not been adequately characterized within the Dewey-Burdock Project Area, EPA
added new requirement e directing the Permittee to include this information in the injection
Authorization Data Package Reports, which EPA will review before authorizing injection into each
wellfield. This requirement has also been added to be consistent with the requirement under Part
IV, Section A.2.a.vi to include information about faults, fractures and lithologic variability in the
Conceptual Site Model.

Part li, Section H.3.x:

Draft language: none

Final language:

X. The report required under Part ll, Section E.2.b.v that includes the analytical results from Part i,
Section E.2.b.iii. and a description of statistical methods used for computing the background
concentration for each constituent for which a background concentration is required.

Reason for Change: EPA added this new requirement, Part Il, Section H.3.x, to include the report
required under Part ll, Section E.2.b.v in the Injection Authorization Data Package Report. The Part
I, Section E.2.b.v {see Change #12 to the Class Il Permit above) report includes the analytical results
and a description of statistical methods used for computing the background concentration for each
constituent for which a background concentration is required.

Part i, Section 1.2.b:

Draft language:
b. No injection into Burdock Wellfields 6 and 7 will be authorized until after the Aquifer Exemption
of Inyan Kara groundwater in that area has been approved by the Director.

Final language:
b. No injection into Burdock Wellfields 6, 7 and 8 will be authorized until after the Aquifer
Exemption of Inyan Kara groundwater in that area has been approved by the Director.

17
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34.

35.

Reason for Change: EPA updated Part Il, Section 1.2.b to include Burdock Wellfield 8, along with
Burdock Wellfields 6 and 7, in the requirement prohibiting injection until after approval of the
exemption of Inyan Kara aquifers at these wellfields. Previously, the exemption of Burdock
Wellfields 6 and 7 was in question because of Well 16, which is located within Burdock Wellfields 6
and 7 and was previously used as a drinking water well. Because the Final Aquifer Exemption Record
of Decision does not approve exemption of Inyan Kara aquifers at Burdock Wellfield 8 (see Change
#23 above to the Class lll Permit), the requirement under Part ll, Section 1.2.b also applies to
Wellfield 8.

Part li, Section 1.3:

Draft language:
3. Information to Submit to the Director to Obtain Approval of the Exemption of Inyan Kara
Aquifers within the Proposed Aquifer Exemption Boundary around Burdock Wellfields 6 and 7.

Final language:
3. Information on Well 16 to Submit to the Director to Obtain Approval of the Exemption of Inyan
Kara Aquifers for Burdock Wellfields 6 and 7.

Reason for Change: EPA has changed the heading for Part i, Section 1.3 omitting within the
Proposed Aquifer Exemption Boundary. EPA’s final AE decision excludes Burdock Wellfields 6 and 7;
therefore, they are not within the AE boundary.

Part li, Section L.3:

Draft language:

If the Permittee has not demonstrated to the Director that Well 16 located in NWSE Section 1 T7S

R1E does not currently serve as a source of drinking water before issuance of the Final Class Il Area

Permit, the Permittee shall submit the following information to the Director for proposing

exemption of the Inyan Kara aquifer within the proposed exemption boundary:

a. Injection Authorization Data Package Reports including all the information under Part li,
Sections B through G and Section . This information will serve as additional analysis of the
amenability of the injection interval to the in-situ method for uranium recovery as required
under § 144.7(c){1).

b. A demonstration that Well 16 located in NWSE Section 1 T7S R1E does not currently serve as a
source of drinking water.

Final language:

The Permittee must submit documentation to the South Dakota Water Rights Program to reclassify
well 16 located in NWSE Section 1, T7S, R1E as a monitoring well. Documentation must include a
statement that: 1) well 16 should not be used for human consumption because the groundwater
produced from the well exceeds the primary drinking water standards for radium and gross alpha
and 2) groundwater radon levels are high enough that indoor use of that groundwater should be
avoided.

Reason for Change: Section 1.3 previously included requirements related to Well 16, which was a
domestic well for a private residence. Because EPA did not approve exemption of the portion of the
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Inyan Kara aquifers in the areas of Burdock Wellfields 6 and 7 where Well 16 is located, there is no
need to retain these requirements in the Final Class lll Area Permit. EPA updated the requirements
to provide guidance to the Permittee regarding appropriate documentation for Well 16 in any future
aquifer exemption requests for Burdock Wellfield 6 and 7.

36. Part I, Section K:

Draft Language:

K. Plugging and Abandonment of Welifield Wells

If evaluation of the Injection Authorization Data Package Reports indicate the hydrogeologic
conditions are not conducive to the in-situ recovery of uranium, the Director will not issue
Authorization to Commence Injection and the Permittee must plug and abandon all wellfield wells
according to the requirements under Part XI of this Area Permit.

Final Language:

K. Plugging and Abandonment of Welifield Wells

If evaluation of the Injection Authorization Data Package Reports as described under Section | of this
Part indicate the hydrogeologic conditions are not conducive to the in-situ recovery of uranium, the
Director will not issue Authorization to Commence Injection and the Permittee must plug and
abandon all wellfield wells according to the requirements under Part X! of this Area Permit.

Reason for Change: In order to add more transparency about EPA’s decision criteria for issuing
authorization to inject into each ISR wellfield, EPA clarified that determining if hydrogeologic
conditions are not conducive to the in-situ recovery of uranium will be based on evaluations
described under Part Il Section | of the Class Il Area Permit. This change is in response to Comment
#36, which expressed concern that the public will not have the opportunity to review and provide
comments on the Injection Authorization Data Package Report data.

37. Partlil.A.4:

Draft language: none

Final language:

4. The Permittee must install locking wellhead covers on private wells under the Permittee’s
control within the Project Area to ensure that only the Permittee and authorized
representatives have access to these wells.

Reason for Change: EPA added new requirement 4 under Correction Action for Water Supply Wells
near Wellfields for securing access to any private wells Powertech brought under Powertech’s
control. Based on consideration of several comments expressing concern about ISR contaminants
migrating outside the wellfield areas, EPA determined that it is important to limit the access to
private wells because any pumping of private wells could interfere with the inward hydraulic
gradient that is required under the Class Il Area Permit to maintain lateral control of injected
lixiviant.

38. Partlil.Band C:
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39.

Draft Language:

B. Wellfield Delineation Drilling and Pump Testing

6. If vertical excursion cannot be controlled in the area around a breach that cannot be located or
remediated with corrective action because operational controls are not effective, the Permittee
shall be prohibited from injection activity in this location.

7. The Permittee shall remediate any vertical excursions that have occurred in the area around a
breach that cannot be located or remediated.

8. Excursion monitoring shall continue in the area where around a breach that cannot be located or
remediated with corrective action even though there is no longer any injection activity occuring.

Final Language:

C. ISR Operations

1. If vertical excursion cannot be controlled in the area around a breach that cannot be located or
remediated with corrective action because operational controls are not effective, the Permittee
must be prohibited from injection activity in this location.

2. The Permittee must remediate any vertical excursions that have occurred in the area around a
breach that cannot be located or remediated.

3. Excursion monitoring must continue in the area where around a breach that cannot be located
or remediated with corrective action even though there is no longer any injection activity
occurring.

Reason for Change: This change is in response to a comment from Powertech requesting that these
requirements be removed from Part lll, Corrective Action requirements. Powertech stated that
these requirements relate to vertical excursions, which are discussed in Part IX, Section C. Excursion
Monitoring, where monitoring is required during ISR operations and groundwater restoration but
not during wellfield delineation drilling and pump testing.

These changes are indeed related to corrective action and should be retained in the final Class Il
Area Permit under the Corrective Action section. See 40 CFR § 144.55({b)(4). However, EPA agrees
that this would not occur during wellfield delineation and pump testing. EPA has added another
heading C. under Part lll, Corrective Action entitled ISR Operations and included these requirements
under this heading, since any vertical excursions would be discovered be during ISR Operations.

Part IV:

Draft language:
PART IV. REQUIREMENTS FOR DEVELOPMENT OF A CONCEPTUAL SITE MODEL AND A REACTIVE
TRANSPORT GEOCHEMICAL MODEL

Final language:
PART IV. REQUIREMENTS FOR DEVELOPMENT OF CONCEPTUAL SITE MODEL AND REACTIVE
TRANSPORT GEOCHEMICAL MODELING

Reason for Change: EPA received a number of comments on the importance of collecting
groundwater quality data to support geochemical model development and the uncertainty of
modeling results. EPA also received comments from Powertech, including several questions and
requests for clarification of Part IV permit requirements and comments about unnecessary
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40.

requirements for data collection and model development. In consideration of these comments, EPA
reviewed additional scientific information and consulted with modeling experts from the NRC and
re-evaluated requirements for the Conceptual Site Model under Part IV, Section A, modeling
requirements under Part IV, Section B, and data collection requirements under Part IV, Section C,
resulting in a number of changes. The changes to these requirements strengthen and clarify permit
conditions to improve modeling results and remove those conditions that were not needed for the
ultimate goal of evaluating the potential for ISR contaminants to cross the aquifer exemption
boundary.

EPA modified the title of Part IV slightly to reflect that fact that more than one geochemical model
will be required under this part.

Part IV, Section A:

Draft language:
A. Development of a Conceptual Site Model

The Permittee shall develop a Conceptual Site Model (CSM) for the purpose of supporting a reactive
transport geochemical model to evaluate the potential for ISR contaminants to cross the aquifer
exemption boundary. Development of the CSM will include the information already available in the
Class Il Permit Application and the information required under Part ll, Section H as part of the
Injection Authorization Data Package Reports. A complete representation of the geology, hydrologic
properties, and geochemical characteristics and processes of the site is necessary to enable the
reactive transport model to make accurate predictions concerning the potential for ISR
contaminants to cross the aquifer exemption boundary.

This information will become part of the Wellfield Closure Plan for all ISR wellfields, except for
Burdock Wellfields 6, 7, and 8. Part Il Section G, requires development of a CSM and geochemical
model as part of the Injection Authorization Data Package Reports for these wellfields.

Final language:
A. Development of a Conceptual Site Model

The Permittee must develop a Conceptual Site Model (CSM) for the purpose of supporting reactive
transport geochemical modeling to evaluate the potential for ISR contaminants to cross the aquifer
exemption boundary. The constituents considered to be ISR contaminants under this Area Permit
are listed in Appendix B, Table B-1. Development of the CSM will include the information already
available in the Class lll Permit Application, the information required under Part Il, Section H for
each wellfield as part of the Injection Authorization Data Package Reports, and additional
information required for geochemical modeling described in this Part. A complete representation of
the geology, hydrologic properties, and geochemical characteristics and processes for each wellfield
is necessary to minimize uncertainty of model predictions concerning the potential for ISR
contaminants to cross the aquifer exemption boundary.

This information will become part of the Wellfield Closure Plan for all ISR wellfields. With the
exception of the preliminary CSMs developed for Burdock Wellfields 6, 7, and 8 under Part |l Section
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41.

42,

43,

G, a CSM is not required as part of the Injection Authorization Data Package Report unless site-
specific data indicate oxidizing conditions downgradient from the wellfield.

Reason for Change: These changes were made to be consistent with the changes to the Conceptual
Site Model, explained in Change #40 to the Class Il Permit above.

Part IV, Section A.1:

Draft language: none

Final language:
1. The extent of the CSM for geochemical modeling must encompass an area sufficient to
characterize flow paths across each wellfield injection interval, including:
a. Upgradient of wellfields,
b. Within wellfields,
c. Downgradient of wellfields within the aquifer exemption boundary, and
d. Margin beyond the downgradient aquifer-exemption boundary sufficient to protect USDWs.

Reason for Change: EPA added these requirements in response to comments expressing concern
about the validity of relying on a geochemical model. See Change #40 to the Class Il Permit above.

Part IV, Section A.2.a.v {formerly Section A.1.a.v}):

Draft language:
v. Maps showing the areal extent, continuity, and thickness of localized confining layers within the
wellfield injection interval.

Final language:
v. Characterization of localized confining layers that could affect groundwater flow paths and
transport of ISR contaminants toward the aquifer exemption boundary.

Reason for Change: EPA updated this requirement to provide characterization instead of maps
showing the localized confining layers that could affect groundwater flow paths and transport of ISR
contaminants toward the aquifer exemption boundary. The change was a result of EPA’s
reevaluation of Part IV requirements to focus on information directly pertinent to evaluating the
potential for ISR contaminants to cross the aquifer exemption boundary. See Change #40 to the
Class lll Permit above.

Part IV, Section A.2.a.vi (formerly Section A.1.a.vi):

Draft language:
vi. Characterization of faults, fractures, and lithologic variability that might provide pathways for
preferential flow or otherwise affect groundwater flow.

Final language:
vi. Characterization of faults, fractures, and lithologic variability that might provide pathways for
preferential flow or otherwise affect groundwater flow.
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45,

Reason for Change: EPA removed the phrase “related to depositional history” from this
requirement to be more inclusive, because faults and fractures can also result from tectonic
activities. The change was a result of EPA’s reevaluation of Part IV requirement to focus on and
accurately describe CSM requirements. See Change #40 to the Class lll Permit above.

Part 1V, Section A.2.a.vii:

Draft language:

vii. Petrologic and mineralogic characteristics that can affect hydraulic and geochemical properties
of the injection interval and confining zones, such as grain size, cementation, overgrowths, and
nodules.

Final language: none

Reason for Change: After reevaluation of Part IV, Part A requirements for CSMs, EPA deleted this
requirement from this section. This requirement is retained in the section about characterization of
solid-phase geochemistry under Part IV, Section A.2.c.ii.B {formerly Section A.1.c.ii.B) where it fits
more appropriately. See Change #50 to the Class Il Permit below.

Part IV, Section A.2.b:

Draft language:

i. For each wellfield injection interval and the first confining zones overlying and underlying the
injection interval, the CSM shall include, but not be limited to, site-specific data concerning:

A) Porosity;

B) Intrinsic permeability (horizontal and vertical); and

C) Vertical hydraulic conductivity.

Final language: none

Reason for Change: EPA deleted this requirement from this section after reevaluation of CSM
requirements to focus on information directly pertinent to the potential for ISR contaminants to
cross the aquifer exemption boundary. See Change #40 to the Class lil Permit above.
Characterization of aquifer porosity for each wellfield injection interval has been retained in Section
A.2.b.ii as described in Change #47 to the Class Il Permit below.

Part IV, Section A.2.b (formerly Section A.1.b.ii):

Draft language:
ii. For each wellfield injection interval, the CSM also shall include site-specific data to assess:
A) Horizontal hydraulic conductivity, transmissivity, and storativity;

) Agquifer heterogeneity and anisotropy;
C) Potentiometric surface representing static conditions prior to injection activities;

) Potentiometric surface representing conditions after the effects of injection and restoration
have stabilized;
E} Transient hydraulic-head conditions during injection activities;
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47.

F) Groundwater velocities;
G) Aquifer confinement and hydraulic connection to overlying and underlying aquifers; and
H) Areas of aquifer recharge and discharge.

Final language:
b. Hydrologic Properties
For each injection interval, the CSM must include site-specific data to assess:
i. Aquifer hydraulic conductivity, transmissivity, and storativity;
ii. Aquifer porosity;
iii. Aquifer heterogeneity and anisotropy;
iv. Potentiometric surface representing static conditions prior to injection activities;
v. Potentiometric surface representing stabilized post-restoration conditions;
vi. Groundwater velocities; and
vii. Aquifer confinement and hydraulic connection to overlying and underlying aquifers.

Reason for Change: As a result of EPA reevaluation of CSM requirements, this section has been
pared down and re-worked to include only the injection interval properties essential for the CSM.
See Change #40 to the Class il Permit above. Former sections E) Transient hydraulic-head conditions
during injection activities and H) Areas of aquifer recharge and discharge have been deleted because
EPA has determined that this information is not required for modeling a confined aquifer system,
such as the Inyan Kara aquifers.

Part IV, Section A.2.c:

Draft language:

Because results of reactive transport modeling are sensitive to geochemical input parameters, very
accurate characterization of aquifer geochemistry is required. To accomplish this, geochemical
characterization shall include data representative of pre-operational (baseline), groundwater
restoration and restoration stability monitoring phases. Data shall represent characteristics of each
injection interval across the wellfield and areas upgradient and downgradient of the wellfield.

Final language:
Because results of reactive transport modeling are sensitive to geochemical input parameters, site-
specific characterization of aquifer geochemistry is required.

Reason for Change: EPA has updated the introductory paragraph of Part IV, Section A.2.c under the
section describing the requirements for CSM Geochemical Characteristics to reflect the removal of
the requirement to model wellfield groundwater restoration and restoration stability monitoring
lifecycle phases. See Change #40 to the Class lil Permit above.

Part IV, Section A.2.c.i:

Draft language:

i. Characterization of aqueous geochemistry for the CSM shall include analysis of the following:
A) Groundwater-quality parameters listed in Table 8;
B) Chemistry of restoration fluids;
C) Chemistry of wellfield fluids during the restoration stability monitoring phase;
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D) Potential for colloid-facilitated transport of uranium and other metals. This can be assessed
by separation of colloidal and dissolved uranium fractions by ultrafiltration on a subset of
samples; and

E) Groundwater geochemistry representative of the full project area and range of conditions,
including the wellfield and areas upgradient and downgradient of the wellfield.

Final language:
i. Characterization of aqueous geochemistry for the CSM must include analysis of the following:
A) Groundwater representing background conditions within, upgradient, and downgradient of
each wellfield for parameters listed in Table 8;
B} Injection fluids for analytes listed in Table 15; and
C) Groundwater representing post-restoration stability conditions within each wellfield for
parameters listed in Table 8.

Reason for Change: EPA revised the introductory paragraph for this section and the requirements
under Part IV, Section A.2.c.i to remove requirements to characterize aqueous geochemistry
representative of the full project area and range of conditions because EPA had determined that
characterization of the wellfield during the groundwater restoration and post-restoration stability
monitoring phases are no longer required. See Change #40 to the Class lll Permit above. The
requirement to assess the potential for colloid-facilitated transport of uranium and other metals has
been moved to Part IV, Section A.2.d.iv as a potential geochemical process to consider based on site
conditions. EPA removed the requirement to consider colloid transport from this section because it
is not a likely to be important transport mechanism for uranium (Colon et al., 2001). EPA also
revised A) through C) to specify the aqueous media to be sampled and which analyte list to use.

48. Part IV, Section A.2.c.ii:

Draft language:
ii. Characterization of solid-phase geochemistry shall include:

A) Mineralogy representative of lithologic variations within injection intervals and the first
confining zones overlying and underlying the injection interval, particularly with respect to
minerals that can have a substantial effect on uranium mobility, such as calcite, clays, iron
oxyhydroxides, manganese oxyhydroxides, and sulfide minerals;

B) Petrologic and mineralogic characteristics that can affect geochemical properties, such as
bulk density, grain size, cementation, overgrowths, and nodules.

C) Metals for which there are drinking water standards or alternate concentration limits (ACLs)
and that may be affected by geochemical and biogeochemical processes at the project site;

D) Consideration of microbial populations and their potential to affect uranium recovery or
establish reducing conditions after restoration; and

E} Content of organic matter in sediment.

Final language:
ii. Characterization of solid-phase geochemistry must include evaluation of the following:
A) Quantitative mineralogy representative of lithologic variations within injection intervals,
particularly with respect to minerals that can have a substantial effect on uranium mobility,
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50.

including but not limited to calcite, clay minerals, hematite, iron oxyhydroxides, and
pyrite/marcasite.

B) Petrologic and mineralogic characteristics that can affect geochemical properties, such as
bulk density, grain size, cementation, overgrowths, and nodules.

C) Presence of metals listed in Appendix B, Table B-1 for which solubility and transport may be
affected by geochemical conditions of the background aquifer or restored wellfield; and

D) Content of organic carbon.

Reason for Change: EPA updated this section as a result of reevaluation of Part IV, Part A CSM

requirements. See Change #40 to the Class lll Permit above.

Part IV, Section A.2.c.iii:

Draft language:
Delineation of areas where groundwater geochemistry and mineralogical characteristics of the
aquifer solids indicate reducing or oxidized conditions.

Final language:
Areas where groundwater geochemistry and mineralogical characteristics of the aquifer solids
indicate reduced or oxidized conditions must be delineated.

Reason for Change: To be consistent with other changes under Part IV, Section A.2.c, this section
was reworded to have parallel sentence structure with Part IV, Sections A.2.c.i and A.2.c.ii.

Part IV, Section A.2.d.i.A):

Draft language:

A) Interactions between native groundwater and aquifer solids under steady-state baseline
conditions.

B) Interactions between restoration fluids and the aquifer in the wellfield during the restoration
phase.

Final language:
A) Interactions between native groundwater and aquifer solids under background pre-mining
conditions.

Reason for Change: EPA revised Requirement A) to use language consistent with other parts of the
permit referencing background conditions that have been updated per EPA’s reevaluation of CSM
requirements. Former requirement B), to determine geochemical processes occurring during the
groundwater restoration phase, was removed. EPA has determined that geochemical conditions
during the restoration phase are too transient to characterize accurately, and attempting to develop
a geochemical model to evaluate these processes is not useful for achieving the end result of
evaluating the potential for ISR contaminants to cross the aquifer exemption boundary after
wellfield groundwater restoration has been completed. See Change #40 to the Class Il Permit

above.
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51. Part IV, Section A.2.d.ii:

Draft language:
The following geochemical processes shall also be evaluated for inclusion in the CSM:

A)

B)

Adsorption of uranium and other metals onto iron and manganese oxyhydroxides or clay
minerals.

Release of uranium and other metals from iron and manganese oxyhydroxides under
reductive dissolution.

Reduced adsorption of uranium onto mineral surfaces by formation of aqueous uranyl-
carbonate complexes and calcium-carbonate-uranyl complexes.

Desorption of uranium and other metals due to pH and other changes in groundwater
geochemistry.

The role of competition for sorption sites from other cations and metals in controlling the
retardation of uranium and other metals.

The potential for uranium and other heavy metals to be sorbed onto and transported by
colloid-size particles.

Dissolution or precipitation of calcite due to changes in pH, alkalinity, and calcium content.
Redox changes driven by localized heterogeneity in organic carbon.

The immobilization of uranium by reduction of U{VI) to U{IV) and formation of low solubility
uranium minerals (uraninite, pitchblende, and coffinite).

The possibility that ore-zone uranium was hydraulically bypassed by lixiviant during ISR
activities because of lithologic variability and could be mobilized by post-restoration

groundwater.

Final language:
The following geochemical processes must also be evaluated in the CSM:

A)

Effect of aqueous uranyl-carbonate complexes and calcium-carbonate-uranyl complexes on
uranium mobility.

Desorption of uranium and other metals due to pH and other changes in groundwater
geochemistry.

Dissolution or precipitation of calcite due to changes in pH, alkalinity, and calcium content.
The immobilization of uranium by reduction of U(VI) to U{IV) and formation of low solubility
uranium minerals {uraninite, pitchblende, and coffinite).

Stagnant groundwater zones and dual-domain porosity.

Potential effects of residual lixiviant.

The possibility that ore-zone uranium was hydraulically bypassed by lixiviant during ISR
activities because of lithologic variability and could be mobilized by post-restoration

groundwater.

In addition, the following geochemical processes must be evaluated in the CSM for Burdock

Wellfields 6, 7, and 8 and any other wellfield found to have downgradient oxidized aquifer

conditions:

A)

Adsorption of uranium and other metals onto iron and manganese oxyhydroxides or clay
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52.

D)

minerals.

Release of uranium and other metals from iron and manganese oxyhydroxides under
reductive dissolution.

The role of competition for sorption sites from other cations and metals in controlling the
retardation of uranium and other metals.

The effect of cation exchange processes.

iv. The following conditions and geochemical processes also must be included in the CSM for a

wellfield if the Director determines that, based on site conditions, they are important to

accurately simulate the transport of ISR contaminants toward the aquifer exemption boundary:

Redox changes driven by localized heterogeneity in organic carbon;

Kinetic rates and rate-limited sorption;

Hydrodynamic dispersion;

Potential for uranium and other metals to be sorbed onto and transported by colloid-size
particles;

Potential for microbial populations to affect geochemical conditions after restoration;
Residual effects of excursions; and

Other important geochemical processes identified during data collection and site
characterization.

Reason for Change: As a result of EPA’s reevaluation of Part IV, Part A CSM requirements, this

requirement has been reorganized into three separate sections (ii-iv) to provide clarification

requested by Powertech for which geochemical processes are ii} required for all CSMs, iii} required

for only Burdock Wellfields 6, 7, and 8 and any other wellfield found to have downgradient oxidized

aquifer conditions, and iv) required to be considered for inclusion in the CSM for all wellfields if they

are identified based on site conditions as important to accurately simulating the transport of ISR

contaminants toward the aquifer exemption boundary. See Change #40 to the Class lll permit

above.

Part IV, Section A.3:

Draft language:
2. The Conceptual Site Model shall meet the following criteria:

a.

The CSM shall be based on data collected during initial and ongoing site-characterization
activities as well as data collected specifically to evaluate geochemical conditions at the
Dewey Burdock site and processes that will affect uranium mobility.

Data shall be collected from within the proposed wellfields as well as upgradient and
downgradient of wellfields and shall adequately characterize aquifer heterogeneity.

The CSM shall incorporate site characteristics representative of conditions before, during,
and after conducting ISR operations.

The CSM shall be based on site-specific data from groundwater samples, core analyses,
laboratory batch and column tests, well logs, and other site investigations.

The areal extent of the CSM shall encompasses the following:

i. Upgradient of the wellfield,
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ii. Wellfield,

iii. Downgradient of the wellfield within the aquifer exemption boundary, and

iv. Margin beyond the downgradient aquifer-exemption boundary.

The vertical extent includes all injection intervals and the first overlying and underlying
confining zones.

Sufficient data were collected to characterize heterogeneity and statistically represent
variations in geologic, hydrologic, and geochemical conditions across the site.
Geochemical data spatially represent the sites necessary to identify and characterize
geochemical processes at the site.

Data meet quality-assurance requirements. Water-quality analyses have a charge imbalance
less than 10 percent.

Data gaps, inconsistencies, and limitations are identified and their potential impact on
model results are assessed.

Water-quality analyses include all analytes presented in Table 8.

Water-quality analyses include adequate representation of uranium, other constituents
having drinking-water standards or ACLs, and constituents or parameters that affect
uranium mobility.

. Appropriate field measurements of water-quality physical properties (pH, temperature,

dissolved oxygen, oxidation-reduction potential) were made.

The oxidation state of uranium, iron, manganese, and other redox-sensitive metals are
characterized in the solid phase.

Iron phases in sediment are characterized.

Geochemical processes related to uranium mobility were characterized by using laboratory
or field testing.

Final language:
3. The Conceptual Site Model must meet the following criteria:

a.

The CSM is based on data collected from wellfield characterization activities as well as data
collected specifically to evaluate geochemical conditions and processes that will affect
uranium mobility.

Data representing background groundwater chemistry and aquifer solid phases are collected
from within the proposed wellfield as well as upgradient and downgradient of the wellfield
as specified in Part IV, Sections C.1.a and C.2 and Part ll, Section E.2.b.

Data representing groundwater chemistry and aquifer solid phases within the restored
wellfield, including areas having high residual ISR contaminant concentrations, are collected
as specified in Part 1V, Sections C.1.b and C.2 and Part IX, Section B.4.

The CSM incorporates hydrogeologic characteristics representative of the injection interval
aquifer.

The CSM is based on site-specific data from groundwater samples, core analyses, laboratory
batch and/or column tests, well logs, and other appropriate laboratory and field tests, as
specified in Part IV, Section C.

The areal extent of the CSM encompasses areas upgradient of wellfields, within wellfields,
and downgradient of wellfields, including a margin beyond the aquifer exemption boundary
sufficient to protect USDWs. The vertical extent of the CSM includes all injection intervals,
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the first overlying and underlying confining zones and aquifer units overlying and
immediately underlying the confining zones, excluding those below the Morrison Formation.

g. Sufficient data were collected to characterize heterogeneity and statistically represent
variations in geologic, hydrologic, and geochemical conditions of each injection interval.

h. Geochemical data spatially represent the sites necessary to identify and characterize
geochemical processes at the site.

i. Groundwater geochemical data are collected according to applicable procedures described
in Part Il, Section E.2.b and Part IX, Section A.

j.  Groundwater samples are analyzed for the analytes and parameters listed in Table 8 using
the specified analytical method or equivalent method with Director’s approval. Water-
quality analyses have a charge imbalance less than 10 percent.

k. Mineral assemblages and solid phases are quantitatively evaluated and laboratory tests to
determine sorption properties are conducted in accordance with Part 1V, Section C.3.

I. Data gaps, inconsistencies, and limitations are identified and their potential impact on
model results are assessed.

Reason for Change: EPA updated Part IV, Section A.3, (formerly Section A.2) which specifies the
criteria the CSM must meet as a result of evaluating Part IV, Part A CSM requirements. See Change
#40 of the Class Il Permit above.

53. Part 1V, Section A.4:

Draft language:
3. The Permittee shall update the CSM when any of the following occur:

a. On the basis of additional data collected during the development of each new wellfield. This
iterative process will support identifying and filling data gaps over time and facilitate model
calibration to observed conditions When the Permittee identifies data gaps or uncertainty
concerning geology, hydrologic properties, geochemical characteristics, and/or geochemical
processes that could affect mobility and transport of uranium and other metals at the
Dewey-Burdock site, the Director may require the Permittee to develop more than one CSM
to accommodate and characterize the areas of uncertainty.

b. During groundwater restoration monitoring with data collected at a frequency sufficient to
determine the success of aquifer restoration, optimize the efficiency of aquifer restoration,
and determine if any areas of the wellfield require additional action, but no less frequently
than once per quarter. The Permittee shall include information on evaluation of any flare
zones or areas with high contaminant concentrations.

¢. During quarterly restoration stability monitoring, including information from additional
evaluations of any high contaminant concentrations identified.

Final language:
4. The Permittee must update the CSM when any of the following occur:

a. The Permittee identifies data gaps or uncertainty concerning geology, hydrologic properties,
geochemical characteristics, and/or geochemical processes that could affect mobility and
transport of uranium and other metals at the Dewey-Burdock site. When this occurs, the
Director may require the Permittee to collect additional data or develop alternative CSMs to
accommodate and characterize the areas of uncertainty as they relate to evaluating the
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55.

potential for ISR contaminants to cross the aquifer exemption boundary. This could include,
but is not limited to, characterizing geochemical processes listed under Section A.2.d.iv of
this Part.

b. Upon the identification of an expanding excursion plume as required under Part IX, Section
C.5.d.

c. Burdock Wellfields 6, 7, and 8 are developed. If the Director approves the exemption of
Inyan Kara aquifers in these wellfield areas and authorizes injection into these wellfields, the
preliminary CSMs developed under Part ll, Section G must be updated with site-specific
groundwater and solid-phase data collected from the restored wellfield prior to conducting
final geochemical modeling for the Wellfield Closure Plan.

Reason for Change: As a result of evaluating Part IV, Part A CSM requirements, EPA made changes
to Part IV, Section A.4, (formerly Section A.3) which specifies when the Permittee must update the
CSM. See Change #40 to the Class lll Permit above.

Part 1V, Section B:

Draft language:

B. Development of a Reactive Transport Geochemical Model

The Permittee shall develop a reactive transport geochemical model to evaluate the potential for
ISR contamination to cross the aquifer exemption boundary.

Final language:

B. Reactive Transport Geochemical Modeling

The Permittee must conduct reactive transport geochemical modeling for each wellfield to evaluate
the potential for ISR contaminants to cross the aquifer exemption boundary. Constituents
considered to be ISR contaminants under this Area Permit are listed in Appendix B, Table B-1. The
objective of the modeling is to demonstrate that the concentration of each ISR contaminant will not
exceed the permit limit {or alternate permit limit, if applicable) at the aquifer exemption boundary
within the injection-interval aquifer. Modeling results will become part of the Wellfield Closure Plan
for all ISR wellfields.

Reason for Change: As a result of reevaluating Part IV, Part B geochemical modeling requirements,
EPA has made several changes to this section. The section heading was updated to be consistent
with the requirement that the Permittee must develop more than one model. The updated
introductory paragraph incudes a reference to the ISR contaminants listed in Appendix B, Table B-1.
The updated paragraph includes the objective of geochemical modeling. See Change #40 to the
Class i Permit above.

Part IV, Section B.1.c:

Draft language:
c. Evaluation of any localized, elevated concentrations above the restoration criteria remaining in
the wellfield injection interval following restoration.
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Final language:

c. Where another wellfield is located upgradient adjacent to the wellfield, chemistry of the post-
restoration groundwater within the upgradient wellfield must be included in the modeling
scenarios.

Reasons for Change: As a result of evaluating Part IV, Part B geochemical modeling requirements,
this section, which specifies the scenarios the Permittee must incorporate into the geochemical
modeling, includes new requirement ¢, which states that chemistry of the post-restoration
groundwater within the upgradient wellfield must be included in the modeling scenarios, where
another wellfield is located upgradient adjacent to the wellfield. EPA deleted former requirement ¢
that require evaluation of any localized, elevated concentrations above the restoration criteria
remaining in the wellfield injection interval following restoration. After further considering the
efficacy of this requirement, EPA determined that this information was not pertinent to
development of the geochemical models and falls under NRC’s purview rather than EPA’s.

Part IV, Section B.2 Introductory paragraph:

Draft language:

2. The ultimate objective of the geochemical model is to simulate as accurately as possible the fate
and transport of ISR contaminants as they interact with downgradient, injection-interval
geochemical conditions, such that the model becomes a tool to evaluate the potential for ISR
contaminants to cross the aquifer exemption boundary. Because simulations representing long-
term post-restoration conditions and transport are purely predictive and will lack field-
verification of results, geochemical modeling shall be performed on an iterative basis during
project phases when field and laboratory measurements can be used to calibrate the model and
additional data can be collected as needed to verify simulation results. The following
requirements are desighed to achieve this objective.

Final language:

2. Predictive modeling of contaminant transport for each wellfield closure
The Permittee must conduct predictive modeling of contaminant transport for each wellfield
closure. The preliminary modeling conducted under Part Il Section G as part of the Injection
Authorization Data Package for wellfields 6, 7, and 8 must be updated on the basis of data
collected for the full CSM developed under Part IV.A, including characterization of the restored
wellfield, if the Director approves the exemption of Inyan Kara aquifers in these wellfield areas
and authorizes injection into these wellfields.

Reason for Change: EPA received comments expressing concerns that modeling on an iterative
basis for calibration during groundwater restoration and post-restoration stability monitoring
phases of the project is impractical, unnecessary, and potentially cost prohibitive. The 2019 Draft
Permit included requirements to successively calibrate the geochemical model to conditions during
these phases in order to verify model input parameters at the wellfield scale prior to conducting
long-term predictive simulations. EPA has removed the requirement to iteratively (successively)
calibrate the model to the restoration and post-restoration stability monitoring phases of the
project because it has determined that the unstable geochemical conditions within the wellfield
during these phases may make calibration infeasible. Furthermore, modeling during these phases is
not necessary for simulating the long-term transport of ISR contaminants toward the aquifer
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58.

exemption boundary after the wellfield has been restored. Long-term predictive simulations will be
based on the final geochemistry of the restored wellfield.

In place of the iterative wellfield-scale calibrations, the Final Permit requires calibration to stable
background groundwater flow and geochemical conditions along a flow path that extends over a
larger area that includes areas upgradient, downgradient, and within the welifield and provides a
better basis for meeting the modeling objective to evaluate ISR contaminant concentrations at the
aquifer exemption boundary. To allow flexibility in the event that problems are encountered with
calibrating to background conditions, the Final Permit also includes a provision for other calibration
approaches with Director’s approval {see Change #62 to the Class lll Permit below). To provide
clarity concerning modeling requirements for Burdock Wellfields 6, 7, and 8, the revised
requirement also includes updating the preliminary models for these wellfields based on the full
CSM and restored wellfield conditions.

Part IV, Sections B.2.a and b:

Draft language:
a. The Permittee shall conduct iterative modeling (batch reaction or reactive transport) for
calibration and verification including representation of the following:
i. Interactions between restoration fluids and groundwater in the wellfield injection interval
during the restoration phase; and
ii. Wellfield conditions during the post-restoration stability monitoring phase.
b. The Permittee shall conduct predictive modeling of contaminant transport for site closure that
includes the following:
i. Reactive transport of post-restoration fluids in the wellfield downgradient toward the
aquifer exemption boundary;
ii. Reactive transport of upgradient groundwater into the restored wellfield and subsequently
farther downgradient toward the aquifer exemption boundary.

Final language:

Predictive modeling for each wellfield must include the following:

a. Reactive transport of post-restoration fluids in the wellfield flowing downgradient toward the
aquifer exemption boundary;

b. Reactive transport of upgradient groundwater, including from any adjacent wellfields, into the
restored wellfield and subsequently farther downgradient toward the aquifer exemption
boundary.

Reason for Change: EPA updated this requirement to remove iterative modeling for reasons stated
in Change #58 to the Class lll Permit above and to specify requirements for predictive modeling.

Part IV, Section B.3:

Draft language:
3. Model Specifications
a. The model shall be constructed based on the CSM described in Part IV, Section A of this
permit and results of laboratory and field testing specified in Part IV, Section C.
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The areal extent of the model domain may vary by wellfield and simulation purpose.
Reactive transport models for predictive simulations for site closure shall incorporate an
area that enables simulation of groundwater flow and geochemical processes from
upgradient, through the wellfield, and into downgradient areas. It shall include the
upgradient areas to the northeast of wellfields as well as the monitoring-well ring and a
margin beyond the aquifer exemption boundary to account for longer term transport.
The vertical model extent shall represent the full injection interval. In the event that a
vertical excursion out of the injection interval is indicated, the model shall also include the
excursion interval and confining zones.
Cell size and spacing in the model domain shall allow for adequate resolution when
simulating geochemical processes at the site. Modeling may be 3-D, 2-D, or 1-D as needed
to represent conditions across the site. If 2-D or 1-D modeling is used, enough simulations
shall be used to represent site heterogeneity.
Geochemical boundary conditions of the model shall:
i. Accurately represent mineral phases, gas partial pressures, and concentrations of
constituents in groundwater;
ii. Be based on field data that meet the project’s data quality objectives;
iii. Represent the oxidation states of the mineral assemblages; and
iv. Not overly constrain model results to produce unrealistic modeling predictions.
Temporal discretization of model runs shall be appropriate to represent the time scale of
changes in site geochemistry for the system being simulated (groundwater restoration,
post-restoration stability, and reactive transport) and cover a sufficient timeframe to
reestablish natural groundwater flow conditions and simulate the potential rebound of
uranium and other metals.

Final language:
3. Model Specifications

a.

The models must be constructed based on the CSM described in Part 1V, Section A of this
permit and requirements specified in Part IV, Section C.
The areal extent of the model domain may vary by wellfield, but must incorporate an area
that enables simulation of groundwater flow and geochemical processes from upgradient,
through the wellfield, and into the area downgradient from the wellfield, including a margin
beyond the aquifer exemption boundary sufficient to demonstrate protection of USDWs.
The vertical model extent must represent the full injection interval aquifer. In the event that
a vertical excursion out of the injection interval is indicated, the model must also include the
excursion interval and confining zones.
Cell size and spacing in the model domain must be based on groundwater flow velocity and
allow for adequate resclution when simulating geochemical processes along flow paths.
Reactive transport models may be 3-D, 2-D, or 1-D as needed to represent conditions across
the site. If 2-D or 1-D modeling is used, enough simulations must be used to represent site
heterogeneity, including areas of high residual concentrations, within each injection interval
and flow-path variations through each wellfield based on site-specific data.
Geochemical boundary conditions of the model must:
i. Accurately represent mineral phases, gas partial pressures, and concentrations of
constituents in groundwater;
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ii. Be based on site-specific field and laboratory data;

iii. Represent the oxidation states of the mineral assemblages and saturation indices of the
groundwater; and

iv. Not overly constrain model results to produce unrealistic modeling predictions.

g. Model runs must cover a sufficient timeframe to reestablish natural groundwater flow
conditions and simulate the transport of ISR contaminants to the aquifer exemption
boundary, including the potential rebound of uranium and other metals.

h. Modeling must include ISR contaminants listed in Appendix B, Table B-1. Modeling is not
required for ISR contaminants that have been shown by monitoring under Part IX, Section
B.3.a to have concentrations at or below the permit limit or the groundwater background
concentration at all injection interval wells within the wellfield after completing ISR
operations and prior to initiating wellfield restoration.

Reason for Changes: These changes to the model specifications were made to better align with the
revised modeling approach discussed in #55 and #57 above, clarify EPA’s expectations for the
models, and help ensure model uncertainty is minimized. EPA updated requirements under Part IV,
Section B.3 to require the Permittee to include any areas of high residual concentrations within each
restored injection interval and flow-path variations through each wellfield based on site-specific
data, ensure geochemical boundary conditions accurately represent saturation indices and model
runs cover a sufficient timeframe to simulate the transport of ISR contaminants to the aquifer
exemption boundary. New requirements include reference to Appendix B, Table B-1 and exempt
from modeling, reactive transport of any ISR contaminants that have been shown by monitoring
under Part IX, Section B.3.a to have concentrations at or below the permit limit or the groundwater
background concentration within the wellfield after completing ISR operations and prior to initiating
wellfield restoration.

Part IV, Section B.4:

Draft language:
4. Equilibrium, Kinetic, and Sorption Data
a. The thermodynamic data used by the modeling program shall contain the maost up-to-date
information available on uranium and other constituents of concern at the site, such as
those presented by Guillaumont et al. (2003), Dong and Brooks (2006), and Muhr-Ebert et
al. (2019).
b. Where important reactions or kinetics are not included in the model’s thermodynamic
database, the databases shall be augmented with site-specific data from laboratory and field
studies as described in Part IV, Section C.
¢. The basis of the modeling program’s thermodynamic database shall be noted, along with
any data that are edited/updated for this modeling effort, including the source of the data
added. Limitations and uncertainties associated with the thermodynamic database shall be
noted, including any constituents controlled by species that are not included in the
database.
d. The activity-coefficient model used to simulate reactions shall be chosen based on the range
of ionic strengths and groundwater constituents measured in baseline groundwater,
lixiviant, restoration fluid, and expected post-restoration groundwater.
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Final language:
4. Equilibrium, Kinetic, and Sorption Data

a. The thermodynamic data used by the modeling program must contain up-to-date
information available on uranium and other constituents of concern at the site, such as, but
not limited to, those presented by Guillaumont et al. (2003), Dong and Brooks (2006},
Mahoney et al. (2009}, and Mihr-Ebert et al. (2019).

b. Where important reactions or kinetics (if simulated) are not included in the model’s
thermodynamic database, the databases must be augmented with site-specific data from
laboratory and field studies as described in Part IV, Section C.

c. The activity-coefficient model used to simulate reactions must be chosen based on the
range of ionic strengths and constituents measured in background groundwater and the
post-restoration groundwater within the wellfield.

Reason for Change: To provide more clarity and help ensure up-to-date sorption and other
thermodynamic data are used, Part IV, Section B.4, which covers Equilibrium, Kinetic, and Sorption
Data requirements, was revised to include an additional example of a reference for the model’s
thermodynamic database and to state that up-to-date information is not limited to the listed
examples. EPA removed reference to reactions involving lixiviant (during ISR operations) and
groundwater restoration fluid. As discussed in Change #58 to the Class ll Permit above, information
from ISR operations, groundwater restoration and post-restoration stability monitoring phases is not
necessary for simulating the transport of ISR contaminants toward the aquifer exemption boundary.
Consistent with the requirement under Part IV, Section B.2, this updated requirement focuses on
stable groundwater geochemistry at pre-ISR conditions and the final geochemistry of the restored
wellfield. EPA also moved the requirement for the Permittee to note the thermodynamic database’s
basis, limitations and uncertainties to Part IV, Section D.2 Wellfield Closure Plan documentation
requirements, where this information will be incorporated.

Part IV, Section B.5:

Draft language:

5. Model calibration

To reduce model prediction uncertainty concerning the long-term fate and transport of ISR
contamination at the Dewey-Burdock site, the model shall be iteratively calibrated as follows:

a. The model shall be calibrated to hydrologic and geochemical conditions observed during the
wellfield restoration phase to verify that important processes related to interactions
between restoration fluids and groundwater are accurately represented.

b. The model shall be calibrated to hydrologic and geochemical conditions observed during the
post-restoration monitoring phase to verify that processes in the restored wellfield are
accurately represented.

c. The model shall be calibrated to site-specific field and laboratory data as described by Part
IV, Section C.

d. Batch-reaction and/or reactive-transport modeling may be used to achieve calibration
modeling objectives.

e. Where the Director finds that model calibration indicates an unsatisfactory match to
observed site-specific hydrologic or geochemical conditions as determined by the Director,
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additional data shall be collected, and/or the model shall be revised to provide a better
match to the observations.

Final language:

5. Model calibration

To reduce madel prediction uncertainty concerning the long-term fate and transport of ISR
contamination, the model must be calibrated as follows:

a. The model must be calibrated by using site-specific field and laboratory data as described by
Part IV, Section C.

b. Prior to conducting predictive simulations, the model must be calibrated to background
hydrogeologic and geochemical conditions at the site to verify conditions at the field scale.
i. The model must have the same domain (2-D or 3-D model) or flow path (1-D model) to

be subsequently used for predictive simulations.

ii. Model calibration must consist of adjusting model input parameters over a
representative range of values based on site-specific data to match the distribution of
groundwater chemistry observed from upgradient to downgradient across the area
where the wellfield will be located.

c. Other calibration approaches may be used with Director’s approval.

d. Where the Director finds model calibration indicates an unsatisfactory match to observed
site-specific hydrologic or geochemical conditions, the Director may require that additional
data be collected and/or the model be revised to provide a better match to the
observations. This could include, but is not limited to, simulating geochemical processes
listed under Part 1V, Section A.2.d.iv.

Reason for Change: To improve the feasibility of the calibration approach and calibrate the model to
hydrologic and geochemical conditions over a larger area (see Change #58 to the Class Il Permit
above), the requirement to iteratively (successively) calibrate the model to conditions cbserved
during the restoration and post-restoration monitoring phases of the wellfield were replaced with a
requirement to calibrate the model to background aquifer conditions along a flow path across the
wellfield location or to use another approach with Director’s approval.

Part IV, Section B.6:

Draft language:

6. Uncertainty Analysis

Uncertainty analysis shall attempt to quantify prediction uncertainty concerning the long-term
fate and transport of ISR contamination at the Dewey-Burdock site. This may include forward
Monte Carlo simulations, inverse modeling, or other methods but at a minimum shall include the
following:

a. Sensitivity analyses for all geochemical parameters that could have a substantial effect on
simulation results, such as pH, pe, alkalinity, groundwater-flow rate, effective porosity,
and the quantity or concentration of calcite, pyrite, iron, carbon-dioxide, and organic-
carbon concentrations.

b. Evaluation of prediction uncertainty by conducting multiple simulations using a range of
hydrologic and geochemical values representative of observed conditions across the site to
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indicate the potential range of outcomes. Predictive ranges shall include measurement and
analytical uncertainties, system heterogeneity, and calibration uncertainty.

¢. For model assumptions having high uncertainty, the Director may require that alternative
CSMs be generated to explore the effects on reactive transport geochemical model output.

Final language:

6. Uncertainty analysis must attempt to quantify prediction uncertainty concerning the long-term
fate and transport of ISR contamination at the Dewey-Burdock site. This may include techniques
such as forward Monte Carlo simulations, inverse modeling, or other methods but at a minimum
must include the following:

a. Sensitivity analyses for pH, pE, alkalinity, and the quantity or concentration of calcite, pyrite,
dissolved oxygen, carbon-dioxide, and organic-carbon, as well as other parameters found to
have a substantial effect on simulation results. In addition, for Burdock Wellfields 6, 7, and 8
and any other wellfield found to have downgradient oxidized aquifer conditions, sensitivity
analyses must be conducted for sorption parameters based on results of laboratory testing
described under Part IV, Section C.3.d.

b. Quantitative evaluation of prediction uncertainty by conducting multiple simulations using a
range of hydrologic and geochemical values representative of observed conditions across
the site to indicate the potential range of outcomes.

i. Predictive ranges must include measurement and analytical uncertainties, system
heterogeneity, and calibration uncertainty.

ii. Predictions shall be reported with a confidence interval of 90 percent or greater based
on the statistical distribution (probability density function) of observed model input
parameter values.

c. For model assumptions having high uncertainty, the Director may require that alternative
CSMs be generated to explore the effects on reactive transport geochemical model output.

Reason for Change: These changes were made both in response to concerns about the draft’s
vagueness of requirements as well as about the model’s accuracy. In consideration of these
concerns, EPA updated the uncertainty analysis requirements to better define the predictive
certainty of modeling results. EPA added dissolved oxygen to the list of parameters designated for
sensitivity analyses. EPA also added sorption parameters because these parameters could have a
substantial effect on simulation results for Burdock Wellfields 6, 7, and 8, which have partially-
oxidized downgradient aquifer conditions.

EPA revised Part IV, Section B. to specify that evaluation of prediction uncertainty must be
quantitative and that predictions must be reported with a confidence interval of 30 percent or
greater based on the statistical distribution {probability density function) of observed model input
parameter values. Specification of confidence intervals for model output helps clarify model
uncertainty and EPA’s expectations for presenting model results.

Part IV, Section C:

Draft language:
C. Monitoring, Laboratory Testing, and Field Investigations to Calibrate the Geochemical Model
with Site-Specific Data
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The Permittee shall calibrate the geochemical model with site-specific data from monitoring,
laboratory testing, and/or other field investigations to provide the most reliable model possible for
evaluating the potential for ISR contaminants to cross the aquifer exemption boundary.

Final language:
C. Groundwater Sampling, Core Collection, Laboratory Testing, and Field Investigations to Support
the Conceptual Site Model and Geochemical Modeling

The Permittee must develop the CSM under Part IV, Section A and conduct geochemical modeling
specified under Part IV, Section B based on site-specific data from groundwater sampling, core
collection, laboratory testing, and/or other field investigations to minimize uncertainty concerning
the potential for ISR contaminants to cross the aquifer exemption boundary. Data collected under
this Part must be used in the development of the CSM described under Part IV.A and will become
part of the Wellfield Closure Plan for all ISR wellfields.

Reason for Change: The Section title has been updated to reflect that the section now contains
information that supports the CSM and geochemical modeling, rather than just model calibration.
The introductory paragraph has been updated to explain that the Permittee must develop the CSM
and conduct geochemical modeling based on site-specific data to minimize uncertainty concerning
the potential for ISR contaminants to cross the aquifer exemption boundary. The term “monitoring”
was replaced with “groundwater sampling” to reflect that the requirements relate to site
characterization rather than ongoing monitoring. EPA included a statement to clarify for Powertech
that data collected under this Part must be used in the development of the CSM described under
Part IV.A and will become part of the Wellfield Closure Plan for all ISR wellfields, but is not required
to be included in the Injection Authorization Data Package Reports (Part ll, Section H) for the
Permittee to obtain authorization to inject into the wellfield. EPA also added a new section at C.2 to
include specifications for core collection.

Part IV, Section C.1:

Draft language:
1. Monitoring

a. Hydraulic head levels shall be measured and water-quality monitoring for excursion
parameters within the wellfield injection interval shall be conducted twice monthly during
active ISR activities and every 60 days during groundwater restoration and stability
monitoring to provide calibration data for the model and update the CSM.

b. Once groundwater restoration begins, the Permittee shall conduct water quality monitoring
for parameters listed in Table 8 at a frequency sufficient to determine the success of aquifer
restoration, optimize the efficiency of aquifer restoration, and determine if any areas of the
wellfield require additional action, but no less frequently than once per quarter. The
Permittee shall include information on evaluation of any flare zones or areas with high
contaminant concentrations.
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¢. Once restoration stability monitoring begins, the Permittee shall conduct quarterly water
quality monitoring for parameters listed in Table 8, including additional evaluations of any
areas with high contaminant concentrations.

d. The Permittee shall collect the water quality monitoring samples described under b. and c.
above from the injection interval wells used to determine Commission Approved
Background concentrations as discussed under condition 11.3 of the NRC license.

e. All monitoring shall meet data-quality objectives.

Final language:
1. Groundwater Sampling

a. Groundwater samples must be collected from wellfield perimeter monitoring wells, the
wellfield injection interval wells used to determine Commission-approved background, and
the monitoring wells completed in aquifers above and below {(where applicable) the
injection interval in accordance with Part I, Section E.2.b.i.

b. Once post-restoration stability monitoring begins, the Permittee must conduct quarterly
water quality monitoring for parameters listed in Table 8 in accordance with Part IX, Section
B.4, including additional evaluations of any areas with high contaminant concentrations.
Final constituent concentrations at the end of the stability-monitoring phase may be used to
represent the groundwater chemistry of the restored wellfield.

c. Upon the identification and verification of an expanding excursion plume as described under
Part IX, Sections C.4.e and C.4.f, the Permittee shall collect a groundwater sample from the
impacted well(s) and analyze the sample(s) for the water quality parameters in Table 8 in
accordance with Part IX, Section C.4.g.

Reason for Change: To be consistent with revisions to Part IV, Sections A and B, EPA updated
requirements a, b, ¢ and d under this section to remove requirements for monitoring during the
active ISR and groundwater restoration phases. As discussed under Changes #40 and #58 of the Class
lll Permit above, EPA has re-evaluated requirements and determined that model calibration to
geochemically unstable wellfield conditions, and therefore monitoring during these phases, is not
necessary to meet the objective of modeling the transport of ISR contaminants toward the aquifer
exemption boundary after the wellfield has been restored. Long-term predictive simulations will be
based on the final geochemistry of the restored wellfield, which will be determined using the results
of post-restoration stability monitoring. Although requirements for monitoring during active ISR and
groundwater restoration for the purposes of model input have been removed from Part IV,
operational groundwater monitoring, including during the active ISR and groundwater restoration

phases, is still required under Part IX of the permit.

Also, Part IV now references the applicable groundwater sampling requirements under Part I,
Section E.2.b.i; the new post-restoration stability monitoring requirements included under Part IX,
Section B.4; and the sampling of verified expanding excursion plumes in accordance with Part IX,
Section C.4.g. EPA has removed requirement e concerning meeting data-quality objectives because
DQOs applicable to each type of monitoring parameter under this requirement are captured under
Part IX, Section A and Section B.1. EPA changed the section heading from “Monitoring” to
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“Groundwater Sampling” because that is a more accurate description of the requirements under this
section.

Part IV, Section C.2:

Draft language:
(...
f. Core data shall be collected for conducting batch sorption and column tests for calibration of the
geochemical model.
Core samples supporting laboratory testing shall:
i. Include a sufficient number of samples to adequately characterize both horizontal and
vertical heterogeneity with respect to hydrogeology and geochemical conditions within the
injection interval;
ii. Be analyzed by using approved methods with few fractured or broken samples;
iii. Be recovered and preserved in a manner to prevent further oxidation so as to be
representative of in-situ geochemical conditions for use in columns tests; and
iv. Be collected at representative locations within each wellfield as well as upgradient and
downgradient of wellfields.

Final language:
2. Core Collection

Core samples shall be collected at representative locations within each wellfield and from areas

upgradient and downgradient from each wellfield to characterize aquifer solids for the CSM

based on site-specific data. Core collected to support the CSM shall meet the following
requirements:

a. Core shall include a sufficient number of samples to adequately characterize both horizontal
and vertical heterogeneity with respect to hydrogeology and geochemical conditions within
the injection interval but at a minimum shall include the following:

i Wellfield Core

A) To characterize background aquifer solid phases, core shall be collected from one
corehole location per 40 acres of wellfield area or 2 corehole locations, whichever is
greater, prior to initiating ISR operations. Core collected for the purpose of meeting
this minimum requirement shall be collected at or near wells used to determine
background groundwater quality.

B) To characterize aquifer solid phases within the restored wellfield, core shall be
collected from one corehole location per 40 acres of wellfield area or 2 corehole
locations, whichever is greater, after completing the wellfield restoration process.
Core collected for the purpose of meeting this minimum requirement shall be
collected near locations where background core was collected according to Section
C.2.a.i.A) above.

ii. Upgradient Core
Core shall be collected from the area upgradient of the wellfield based on one corehole
location per 2,400 linear feet of wellfield perimeter representing the upgradient side of
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Reason
included these changes which enumerate additional and more specific requirements for core

collection and analysis, expanding beyond the briefer requirements in the draft permit. Former
Section

the wellfield, or 2 corehole locations, whichever is greater. Core collected for the
purpose of meeting this minimum requirement shall be collected at or near wells used
to determine background groundwater quality and shall be from locations distributed
across the upgradient area.

Downgradient Core

Core shall be collected from the area downgradient of the wellfield based on one
corehole location per 1,200 linear feet of wellfield perimeter representing the
downgradient side of the wellfield, or 4 corehole locations, whichever is greater. Core
collected for the purpose of meeting this minimum requirement shall be collected at or
near wells used to determine background groundwater quality and shall be from
locations distributed across the downgradient area.

Core Representing Vertical Heterogeneity

A minimum of 3 cores shall be collected from the injection interval at each corehole
location in the wellfield and in areas upgradient and downgradient from each wellfield.
Core intervals should be selected to represent lithologic variability within the injection
interval. Lithologic logs, geophysical logs, or other methods may be used to identify
lithologic variability and target intervals for coring.

Core must have sufficient length to accurately identify mineral assemblages and solid phases
in quantities representative of the injection interval.

Core must be recovered and preserved in a manner to prevent further oxidation so as to be
representative of in-situ geochemical conditions for use in laboratory testing.

Core collected as part of site-wide characterization activities prior to wellfield development
may be used to represent solid phases for individual wellfields provided it meets location,
length, and preservation requirements described in Sections C.2.a. through C.2.c. of this
Part.

Core may be collected as part of well-drilling operations or collected from independent
coreholes as needed to characterize the site.

All independent coreholes must, upon completion of coring operations at each corehole, be
plugged with bentonite or cement grout in a manner which prevents the movement of fluids
into or between USDWs in accordance with 40 CFR § 146.10 and applicable portions of the
approved plugging and abandonment plan described under Part Xl, Section C.

for Change: In response to concerns about the vagueness of modeling requirements, EPA

C.2 core collection requirements have been incorporated into this new section. This section

specifies the number, size, and locations of core to collect for evaluating solid phases and
conducting laboratory testing in order to clarify EPA’s expectations for core collection and help
ensure sufficient mineralogical information is collected to support the geochemical model.
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65. Part IV, Section C.3 {formerly Section C.2):

Draft language:
2. laboratory Testing

Laboratory testing is needed to constrain geochemical parameters and processes controlling

uranium mobility and retention and to determine sorption parameters and possible mineral

dissolution or precipitation reactions.

a. Laboratory testing shall be conducted with site-specific solids from the Dewey-Burdock site
and fluids representative of site geochemical conditions, including potential conditions
during baseline, groundwater restoration and restoration stability monitoring phases of the
project.

b. Batch-sorption tests may be used to provide data for model calibration to equilibrium
conditions. However, column studies shall be used to provide more realistic data that
consider kinetic rates and rate-limited sorption for reactive-transport simulations
concerning the potential for ISR contamination to cross the aquifer exemption boundary.

c. Laboratory testing shall include analysis of interactions between:

i. Restoration fluids and core from the unrestored welifield;

ii. Restored groundwater and core downgradient from the wellfield;

iii. Baseline upgradient groundwater and core from the restored wellfield;

iv. Baseline upgradient groundwater and core downgradient from the wellfield;

v. Downgradient core and the upgradient groundwater after it has passed through and
reacted with the restored wellfield. This can be accomplished by using leachate resulting
from interactions between baseline upgradient groundwater and restored-wellfield core
in a subsequent column with core from downgradient of the wellfield.

d. Laboratory tests shall be conducted using a range of values to bracket observed conditions
at each wellfield for geochemical parameters that could have a substantial effect on
simulation results, such as dissolved oxygen, pH, alkalinity, calcite, pyrite, iron, carbon-
dioxide, and organic-carbon concentrations.

e. Flow in column tests shall be temporarily halted to evaluate concentration rebound and
evaluate whether the column is in equilibrium with the injection fluid.

Final language:

3. Laboratory testing is needed to constrain geochemical parameters and processes controlling
uranium mobility and attenuation and to determine sorption parameters and possible mineral
dissolution or precipitation reactions.

a. Laboratory testing must be conducted with site-specific solids from the Dewey-Burdock site
and fluids representative of geochemical conditions for the background aquifer and the
restored wellfield.

b. Core collected under Part IV, Section C.2 must be quantitatively evaluated to determine
mineral assemblages and solid phases present that may affect the transport of ISR
contaminants toward the aquifer exemption boundary. At a minimum, core must be
analyzed to determine quantities of calcite, clay minerals, hematite, iron oxyhydroxides,
pyrite/marcasite, and organic carbon.

¢. Analytical methods may include:
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i. Mineral and texture evaluation by thin section, transmitted light microscopy and
scanning electron microscopy (SEM), and X-ray diffraction;

ii. Determination of chemical composition by scanning electron microscope, X-ray
spectroscopy, and solids analyses for sulfur and organic carbon; and/or

iii. Other methods as approved by the Director.

d. For wellfields 6, 7, and 8 and any other wellfield determined to have oxidizing downgradient
groundwater conditions, geochemical reduction likely will not be the primary process
controlling attenuation of ISR contaminants. Therefore, laboratory testing to determine
sorption parameters for uranium and metals listed in Appendix B, Table B-1 is required to
provide site-specific data for geochemical modeling.

i. Batch-sorption tests or column studies may be used as needed to provide data for this
purpose.

ii. Laboratory testing must be conducted using standard methods to be determined by the
Permittee and approved by the Director.

iii. Laboratory testing must include analysis of interactions between:

A) Restored groundwater and core downgradient from the wellfield;

B} Background upgradient groundwater and core from the restored wellfield;

C) Downgradient core and the upgradient groundwater after it has passed through and
reacted with the restored wellfield. This can be accomplished by using leachate
resulting from interactions between background upgradient groundwater and
restored wellfield core in a subsequent batch or column test with core from
downgradient of the wellfield.

iv. Water used for testing purposes must represent the geochemistry of restored welifield
groundwater, background upgradient groundwater, and upgradient groundwater after it
has passed through and reacted with the restored wellfield, as applicable to assess
interactions described in Part IV, Section C.3.d.iii.

V. A sufficient number of tests must be conducted to represent the range of solid-phase
compositions observed within and downgradient from the wellfield, particularly with
respect to iron oxyhydroxides, clay minerals, and organic carbon.

vi. Laboratory tests must be conducted using a range of concentrations for uranium and
metals listed in Table B-1 that bracket potential groundwater concentrations to
determine how sorption varies with concentration.

vii. Batch tests must allow sufficient time for effective equilibrium between water and solid
phases to occur. Flow in any column tests must be temporarily halted to evaluate
concentration rebound and evaluate whether the column is in equilibrium with the
injection fluid.

viii. Laboratory testing for sorption is not required for ISR contaminants shown by
monitoring under Part 1X, Section B.3.a to have concentrations at or below the permit
limit or the groundwater background concentration at all injection interval wells within
the wellfield after completing ISR operations and prior to initiating wellfield restoration.

Reason for Change: After reevaluation of Part IV, Section C Laboratory Testing requirements per
Change #40 to the Class Il Permit above, EPA revised and reorganized the requirements under Part
IV, Section C.3 (formerly Section C.2). EPA removed Part IV, Section C.3.a (formerly Section C.2.a)
requirements for laboratory testing of site-specific solids and fluids representative of the
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groundwater restoration and restoration stability monitoring phases of the project because
modeling of these phases is no longer required, as discussed under Change #40 to the Class Il
Permit above. Similarly, Section C.2.c {moved to Section C.3.d.iii}) was revised to remove the
requirement to include analysis of interactions between restoration fluids and core from the
unrestored wellfield and baseline upgradient groundwater and core downgradient from the
wellfield. EPA has determined that these analyses are not needed for the objective of evaluating
transport of ISR contaminants toward the aquifer exemption boundary after the wellfield has been
restored.

EPA added new provisions: Section C.3.b specifies minimum requirements for quantitative mineral
evaluation of cores in order to improve reliability of geochemical model results. Section C.3.d.ii
includes a new requirement that laboratory testing must be conducted using standard methods to
be determined by the Permittee and approved by the Director to ensure that testing produces
reliable results. Sections C.3.d.iv through viii were added or revised to clarify testing requirements.
EPA revised C.3.c.iii (formerly C.2.g.i) to replace speciation of uranium, iron, and manganese by
sequential extractions with other methods as approved by the Director to allow greater flexibility of
evaluation methods.

Part IV, Section D.1, Wellfieid Closure Plan:

Draft language:
1. Timing of the Wellfield Closure Plan.

a. When groundwater restoration begins in a wellfield, the Permittee shall use the results from
the first set of water level and water quality samples collected from the injection interval
monitoring wells during the restoration phase to update the CSM and use that data to
calibrate the geochemical model for the wellfield.

b. The Permittee shall continue to update the CSM and calibrate the geochemical model
during groundwater restoration, including information on any flare zones or areas with high
contaminant concentrations.

c. Once restoration stability monitoring begins, the Permittee shall use the geochemical model
to evaluate the geochemical stability of the restored ISR contaminant concentrations for
comparison to observed concentrations during the restoration stability monitoring phase.

d. After the restoration stability phase is completed and the geochemical model has been
calibrated with the final set of monitoring data, the Permittee shall use the geochemical
model to evaluate the long-term geochemical stability of the restored concentrations of ISR
contaminants according to Section B of this Part.

e. After the restoration stability phase is completed and the geochemical model has been
calibrated with the final set of monitoring data, the Permittee shall conduct reactive
transport modeling to evaluate the potential for ISR contaminants to cross the aquifer
exemption boundary. This shall include reactive transport of post-restoration fluids in the
wellfield downgradient toward the aquifer exemption boundary and reactive transport of
upgradient groundwater into the restored wellfield and subsequently farther downgradient
toward the aquifer exemption boundary.

f. Once a through e above have been completed, the Permittee shall submit the Wellfield
Closure Plan to the Director for review and approval prior to wellfield closure.
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g. If the Permittee identifies the need to restore wellfield groundwater to an ACL rather than
to Commission-approved background or an MCL, the Permittee shall notify EPA, and the
geochemical model shall be updated to evaluate the potential for the ISR contaminants with
ACLs to cross the aquifer exemption boundary. The Permittee shall amend the Wellfield
Closure Plan with the ACL analysis and submit it to the Director for review and approval at
approximately the same time the License Amendment application is submitted to the NRC
for approval of the ACL.

h. The Permittee shall not remove wellfield infrastructure necessary for groundwater
restoration until the Director has approved the Wellfield Closure Plan and has determined
no additional aquifer cleanup and monitoring is necessary and feasible to insure adequate
protection of USDWs per 40 CFR § 146.10(a)(4).

Final language:
1. Process for Wellfield Closure.

a. After the post-restoration stability phase is completed and the geochemical model has been
calibrated, the Permittee must conduct reactive transport modeling to evaluate the long-
term geochemical stability of the restored wellfield and the potential for ISR contaminants
to cross the aquifer exemption boundary according to Section B of this Part. This must
include reactive transport of post-restoration fluids in the wellfield downgradient toward
the aquifer exemption boundary and reactive transport of upgradient groundwater into the
restored wellfield and subsequently farther downgradient toward the aquifer exemption
boundary.

b. Once modeling has been completed, the Permittee must submit the Wellfield Closure Plan
to the Director for review and approval prior to wellfield closure.

c. The Permittee must not remove wellfield infrastructure necessary for aquifer remediation
until the Director has approved the Wellfield Closure Plan and has determined no additional
aquifer cleanup and monitoring is necessary and feasible to ensure adequate protection of
USDWs per 40 CFR § 146.10(a)(4).

Reason for Change: EPA updated Section D. to provide greater clarity about the process for wellfield
closure. Requirements ¢, b and ¢ have been deleted because EPA determined that it is not necessary
to develop geochemical models for these scenarios as discussed in Changes #40 and #58 to the Class
lll Permit above. In ¢ (formerly b}, EPA replaced “groundwater restoration” with “aquifer
remediation” to distinguish the process of additional remediation required for the wellfield closure
plan from the groundwater restoration process regulated by NRC.

Part IV, Section D.2.h through j {formerly h and i}, Documentation for the Welifield Closure Plan:

Draft language:

h. Model results, including an assessment of the potential for ISR contamination to cross the aquifer
exemption boundary.

i. Uncertainty of model results, including sensitivity analyses and evaluation of predictions over a
range of potential site conditions.
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69.

Final language:

h. Results of reactive transport simulations, including an assessment of the potential for ISR
contamination to cross the aquifer exemption boundary. Model results must demonstrate that
the concentration of each ISR contaminant listed in Appendix B, Table B-1 will at no time exceed
the permit limit (or alternate permit limit, if applicable) at the aquifer exemption boundary
within the injection interval aquifer.

i. Description of model calibration, including results of monitoring, laboratory and field testing,
and modeling performed to match observed hydrologic and geochemical conditions.

j.  Uncertainty of model results, including sensitivity analyses and evaluation of predictions over a
range of potential site conditions. Predictions must be reported with a confidence interval of 90
percent or greater based on the statistical distribution of observed model input parameter
values.

Reason for Change: EPA updated this section to include additional topics the Permittee must discuss
in the Wellfield Closure Plan, which are consistent with updates discussed previously in Part IV,
Section B. These requirements were added to ensure that the necessary information is included in
the Wellfield Closure Plan to evaluate the potential for ISR contaminants to cross the aquifer
exemption boundary.

Part V, Section B.3:

Draft language:
3. After initial well construction is complete, any subsequent changes in well construction will
require a major modification of this Area Permit according to 40 CFR § 144.39 and § 124.5.

Final language:
3. After initial well construction is complete, any subsequent changes in well construction must be
done by modification in accordance with 40 CFR § 144.39 and § 144 .41.

Reason for Change: EPA received comments from Powertech indicating some confusion about
permit modifications related to well construction. EPA removed the reference to a major permit
modification in Part V, Section B.3 related to changes in well construction. In order to clear up the
confusion, EPA cites directly to the UIC regulations to affirm that modifications of the permit will be

done in accordance with the UIC regulations.
Part V, Section G.7:

Draft language:
7. The Permittee shall indicate the MAIP determined for the well in the construction report.

Final language:
7. The Permittee must indicate the MAIP determined for the injection well in the construction
report in accordance with Section F.7 of this Part.

Reason for Change: EPA added “injection” and “in accordance with Section F.7 of this Part” to this
requirement to improve clarity and consistency in response to a comment from Powertech (#89 in
Table 1 of Powertech’s 2019 Class lll Comments).
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70.

71.

Part V, Section K.2.d:

Draft Language:

d. Alarms shall be installed to provide immediate warning to operators should pressures or flows
fluctuate outside of normal operating ranges to enable a timely response and implementation of
appropriate corrective action.

Final Language:

d. Alarms must be installed to provide immediate warning to operators should pressures or flows
fluctuate outside of normal operating ranges to enable a timely response and implementation of
appropriate action.

Reason for Change: EPA updated all uses of the term “corrective action” in the Class Il Area Permit
that are not related to actions and requirements under Part 1l of the final Class il Area Permit. A
commenter misconstrued the meaning of the term in the context of UIC regulations. As stated in the
last paragraph of Response #56, corrective action generally refers to actions that a permittee must
take to mitigate any existing conduits of fluid movement within the area of review, such as old wells
or boreholes, prior to beginning injection. As a result of this comment, EPA decided to ensure
consistency in the usage of “corrective action” throughout the Class lll Area Permit and made this
change accordingly.

The term “appropriate correction action” in the requirement under Part V, Section K.2.d. has been
changed to “appropriate action” in reference to responding to alarms that provide immediate
warning to operators should pressures or flows fluctuate outside of normal operating ranges to
enable a timely response and appropriate action.

Part VI, Section A.3:

Draft language:

3. Prior to beginning any addition or physical alteration to an injection well’s construction or
injection formation, the Permittee must give advance notice to the Director. Any modification to
well construction that is different from the approved well construction plan is allowed only as a
major modification of this Area Permit according to 40 CFR § 144.39 and § 124.5.

Final language:

3. Prior to beginning any addition or physical alteration to an injection well’s construction or
injection formation, the Permittee must give advance notice to the Director. Any modification to
well construction that is different from the approved well construction plan must be done by
modification in accordance with 40 CFR § 144.39 and § 144.41.

Reason for Change: EPA received comments from Powertech indicating some confusion about
permit modifications related to well construction. EPA removed the reference to a major permit
modification. In order to clear up the confusion, EPA cites directly to the UIC regulations to affirm
that modifications of the permit will be done in accordance with the UIC regulations.
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73.

74,

Part VI, Section A:

Draft language:

6. If an acidizing operation is conducted on well perforations, then the Permittee shall
demonstrate the integrity of cement above the well screen or open hole has not been compromised
by exposure to the acid. Documentation of this demonstration shall be included in the next
Quarterly Monitoring Report.

Final language: none

Reason for Change: In response to a comment from Powertech, EPA has removed former
requirement 6 from this section as discussed in the Response #86 of this document. Even if well
screens need to be acidized, given the wells’ short life span, they will not be subjected to acidizing
jobs frequently enough to compromise the cement. Therefore, this would not cause a breach that

would allow movement of fluid through the confining zone.

Part VIl, Section C.4.d:

Draft language:
d. Apply an induced pressure on the water column within the well casing using water or air.

Final language:
d. Apply an induced pressure on the water column within the well casing using water or
compressed gas.

Reason for Change: EPA made this change as discussed in Response #40 EPA determined that the
type of compressed gas used to pressurize the well casing will not affect the mechanical integrity
test results and therefore, not affect protection to USDWs.

Part VII, Section F.1:

Draft language:

1. If mechanical integrity cannot be demonstrated for any injection, production, or monitoring well
after workovers and corrective actions have been performed, the Permittee shall plug and abandon
those wells according to the requirements under Part XI.

Final language:

1. If mechanical integrity cannot be demonstrated for any injection, production, or monitoring well
after workovers and remedial actions have been performed, the Permittee must plug and
abandon those wells according to the requirements under Part XI.

Reason for Change: EPA changed the term "corrective actions” to "remedial actions." The
requirement refers to actions taken to repair an injection well to restore mechanical integrity. As
described above, the term "corrective action" has specific meaning in UIC regulations and the term
"remedial action" is used in the UIC program reporting form 7520-3 to describe actions taken to
repair an injection well to restore mechanical integrity. EPA wanted to be clear about the term
“corrective action” given the confusion expressed by commenters in Comment #56 in the Response
to Comments section of this document.
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75. Part VIII, Section B:

Draft language:
B. The migration of ISR contaminants across the aquifer exemption boundary into USDWs is
prohibited.

Final language:
B. The migration of ISR contaminants across the aquifer exemption boundary into USDWs is
prohibited.

The constituents considered to be ISR contaminants under this Area Permit are listed in Appendix B,
Table B-1. The permit limit for each constituent is either the permit limit listed in Appendix B, Table
B-1 or the or the aquifer background concentration as determined according to Part ll, Section
E.2.b.iv, whichever value is higher.

Reason for change: EPA updated this section to refer to Appendix B, Table B-1 permit limits or
background concentrations, consistent with the change discussed under Change #12 above.

76. Part VIii, Section F,4,b,i:

Draft language:
b. This condition shall be verified by:
i. monitoring water levels in the injection interval perimeter monitoring wells that are
consistently below the baseline water levels established under Section C.2 of this Part;

Final language:
b. This condition must be verified by:
i. monitoring water levels in the injection interval perimeter monitoring wells that are below
the baseline water levels established under Section C.2 of this Part the majority of the time;

Reason for Change: This change is discussed in Response #49 of this document. It would not be
possible for the Permittee to assure that the groundwater levels in wellfield perimeter monitoring
wells would be consistently below the baseline groundwater levels at all times.

77. Table 14G, Quarterly:

Draft language:

G. QUARTERLY

(...)
ANALYZE Samples from domestic wells and operational monitoring wells listed in Table 16 for
baseline parameters (Table 8)

Annual Operational Groundwater Monitoring sample results from domestic wells,

when applicable.

(...)

Any updates to the Conceptual Site Model required under Part IV, Section A.3.

REPORT
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Final language:

G. QUARTERLY

{...)

ANALYZE Samples from operational monitoring of domestic wells for excursion parameters,
except for the annual sampling event that coincides with the NRC License
requirement.

Quarterly Operational Groundwater Monitoring sample results from domestic wells.
Results from Post-operational groundwater samples per Part IX, Section B.3 as
REPORT applicable.

Results from Post-restoration stability monitoring samples per Part IX, Section B.4 as
applicable.

Reason for Change: EPA made these changes to the operational monitoring requirements for
domestic wells for the reasons discussed in the Response #87 in the Response to Comments section
of this document.

78. Table 14H, 24-Hour Reporting:

Draft language:
If any seismic event measuring 4.0 magnitude (MM scale) or greater is reported within two miles of
the permit boundary per Part IX, Section D.

Final language:
If any seismic event measuring 4.5 magnitude (MM scale) or greater is reported within two miles of
the permit boundary per Part IX, Section D.

Reason for Change: EPA made change this to Table 14H for reasons discussed in the Response #168
in the Response to Comments section of this document.

79. Table 141, Annually:
Draft Language: none

Final Language:

. ANNUAILLY

ANALYZE Operational Monitoring samples from domestic wells for NRC list of analytes.

Analytical results for Operational Monitoring samples from domestic wells.

REPORT AOR update per Part V, Section H for each year construction is delayed at the

Project Site

Reason for Change: EPA added a sub-table to Table 14 to be consistent with monitoring and
reporting that is required on an annual basis. The requirements include the annual operational
monitoring of domestic wells for the NRC list of analytes, as discussed under Change #79 of the Class
[ll Permit above and the annual update of AOR wells required under Part V, Section H during the
years before wellfield construction begins at the Project Site. Requirements under Part V, Section H
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81.

82.

were included in the second draft Class lll Area Permit, but they were not incorporated into Table 14
as an oversight.

Part IX, Section B.2:

Draft language:

2. Determining Baseline Water Quality

The Permittee shall determine baseline water quality Commission-approved background
groundwater quality data for the ore zone, overlying aquifers, underlying aquifers, alluvial aquifers
(where present), and the perimeter monitoring areas according to the requirements under Section
11.3 Establishment of Commission-Approved Background Water Quality in the NRC Source Material
License.

Final language: none

Reason for Change: EPA has deleted this requirement for determining baseline water quality for
reasons discussed in Change #7 to the Class Il Permit above. EPA has determined that deleting this
requirement does not decrease protection of USDWs because this requirement still exists at Part 1,
Section E.2.b of the Class Il Area Permit.

Part IX, B.2.a.iii:

Draft language:
3. Operational Groundwater Monitoring
a. Domestic Wells
iii. Samples shall be collected quarterly and analyzed for the baseline water quality
parameters listed in Table 8.

Final language:
1. Operational Groundwater Monitoring
a. Domestic Wells
iii. Samples must be collected quarterly and analyzed for the three excursion parameters,
except for the sample collected at the time of the annual monitoring sample required
under the NRC license. The annual sample must be analyzed for the analytes in Table
5.7-2: List of Baseline Parameters in the NRC Safety Evaluation Report.

Reason for Change: EPA made these changes to the operational monitoring requirements for
domestic wells for the reasons discussed in the Response #87 in the Response to Comments section
of this document.

Part IX, Section B:

Draft Language:
None
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83.

Final Language:
3. Post-Operational Groundwater Monitoring
a. After completing ISR operations and prior to initiating the wellfield restoration process,
groundwater samples may be collected at the Permittee’s discretion from the wellfield
injection interval wells used to determine Commission-approved background concentrations
as discussed under condition 11.3 of the NRC license and analyzed for parameters listed in
Table 8, including radium-228.
b. Any ISR contaminant listed in Appendix B, Table B-1 having a concentration at or below the
permit limit or the groundwater background concentration at all injection interval wells
within the wellfield may be excluded from geochemical modeling described under Part IV,
Section B of this Permit.
c. Ifradium-228 is not detected in a well, then this parameter may be omitted from the
analyte list for analysis of subsequent samples from that well.

4. Post-Restoration Stability Monitoring
a. Groundwater samples must be collected quarterly from injection interval wells used to
determine Commission Approved Background concentrations as discussed under condition
11.3 of the NRC license and analyzed for parameters listed in Table 8.
b. Additional samples must be collected as necessary for evaluation of any areas with high
contaminant concentrations.

Reason for Change: In response to a comment from Powertech, EPA added the new Part IX, Section
B.3.a and b monitoring between the end of ISR operations and the beginning of groundwater
restoration. These changes are consistent with Part 1V, Section B.3.h, another new requirement
added in response to Powertech discussed in Change #60 to the Class lll Permit above. As discussed
in Response #73, EPA does not agree with limiting the constituent list as suggested by Powertech.
However, EPA has determined that the geochemical model does not need to include the fate and
transport of any ISR contaminants that did not increase in concentration above permit limits during
ISR activities. Response #73 explains that if an ISR contaminant does not increase in concentration
during the injection of chemically reactive lixiviant, it will not increase in concentration during
groundwater restoration or post-restoration stability monitoring. Therefore, it would meet permit
limits at the aquifer exemption boundary.

EPA added new requirements under Part IX, Section B.4 for Post-Restoration Stability Monitoring to
be consistent with updates to Part IV, Section A.3.c and Part IV, Section C.1.b which require the
Permittee to include this data in the Conceptual Site Model.

Part IX, Section C.4.a:
Draft Language: None
Final Language:

4. During a Confirmed Excursion Event
a. Notify the Director within 24 hours: If an excursion has been confirmed under Section C.3 of this
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85.

Part, the Permittee must notify the Director within 24 hours of receiving the confirmation sampling
results.

Reason for Change: The twenty-four hour reporting requirement in UIC regulation § 144.51(1)(6)
applies only to non-compliances with UIC permit requirements or regulations. Excursion events are
not a non-compliance with Class lil Area Permit conditions or a violation of UIC regulations unless
ISR contaminants cross the aquifer exemption boundary. Therefore, EPA moved the requirement for
reporting a confirmed excursion to the Director within twenty-four hours to Part IX, Section C.4.a.

Part IX, Section C.4.e (formerly d):

Draft Language:

d. Criteria for Expanding Excursion Plume:

i. If groundwater sample analyses from either an adjacent unimpacted wellfield perimeter

monitoring well or a non-injection interval begin to show concentrations of any two excursion

indicator parameters that exceed their respective UCL, as established under the NRC License, or any

one excursion indicator parameter exceeds its UCL by 20 percent, the excursion criterion is

exceeded and the excursion is now considered to be an expanding excursion plume.

ii. If groundwater sample analyses in a non-injection interval monitoring well show increasing
concentrations in excursion parameters during four consecutive sampling periods or an existing
non-injection interval excursion expands to an adjacent unimpacted monitoring well.

Final Language:

e. Criteria for Expanding Excursion Plume:

i. If excursion monitoring shows that an adjacent unimpacted wellfield perimeter monitoring well
or an adjacent unimpacted non-injection interval monitoring well becomes impacted by an
existing excursion, the excursion is now considered to be an expanding excursion plume.

ii. Evenif no adjacent monitoring wells are impacted by an existing excursion as described in
Section 4.e.i, if excursion monitoring shows increasing concentrations in excursion parameters
over four consecutive sampling periods, the excursion is now considered to be an expanding
excursion plume.

Reason for Change: Upon reviewing a comment from Powertech about this requirement (#98 in
Table 1 of Powertech’s 2019 comments on the second draft Class Il Area Permit), EPA realized the
intent of the requirement was unclear. EPA updated each criterion for clarity. The new language
differentiates between an existing excursion expanding to adjacent, previously unimpacted
monitoring wells in requirement 4.e.i and an increase in concentrations of excursion parameters
over four consecutive weekly sampling events in an impacted monitoring wells 4.e.ii, both of which

indicate expanding excursion plumes under the final Class Il Area Permit.
Part IX, Section C.4.g.i, ii and iii {formerly C.3.£.i, ii and iii}:

Draft Language:
f. Additional Requirements for Expanding Excursion Plumes
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i. For excursions detected in non-injection interval monitoring wells that 1) show excursion
parameter concentrations increasing for four consecutive weeks or 2} if an excursion plume in a
non-injection interval expands to include an adjacent non-injection interval monitoring well, in
addition to the monitoring required under 3a and 3b above, the Permittee shall collect a
groundwater sample from the impacted well(s) and analyze the sample(s) for the baseline
parameters in Table 8.

ii. Forexpanding excursions detected in the injection interval that 1) show excursion parameter
concentrations increasing for four consecutive weeks or 2} the expanding excursion plume
expands further to impact adjacent wellfield perimeter monitoring wells, the Permittee shall
collect a groundwater sample from the impacted well(s) and analyze the sample(s) for the
baseline parameters in Table 8.

iii. The Permittee must continue to analyze groundwater samples from impacted monitoring wells
described under i above for the water quality parameters in Table 8 on a monthly basis until
excursion parameter concentrations show decreasing concentrations for three consecutive
weekly sampling periods required under 4.a above. Water quality parameter analytical results
must be used to calibrate the geochemical model required under 5 below.

iii. After the excursion is corrected, the Permittee must collect a final sample from each impacted
non-injection interval monitoring well and analyze it for the water quality parameters in Table 8
to determine if additional aquifer remediation is required in the excursion-impacted area of the
non-injection interval.

Final Language:

g. Additional Requirements for Expanding Excursion Plumes

i. For monitoring wells impacted by expanding excursion plumes, in addition to the monitoring
required under Sections C.4.b and C.4.c of this Part above, the Permittee shall collect a
groundwater sample from the impacted well(s) and analyze the sample(s) for the water quality
parameters in Table 8.

ii. The Permittee must continue to analyze groundwater samples from impacted monitoring wells
described under Section C.g.i of this Part above for the water quality parameters in Table 8 on a
monthly basis until excursion parameter concentrations show decreasing concentrations for
three consecutive weekly sampling periods required under Section C.4.c of this Part above.
Table 8 water quality parameter analytical results must be used to calibrate the geochemical
model required under Section C.5 of this Part below.

iii. After the excursion is corrected, the Permittee must collect a final sample from each impacted
non-injection interval monitoring well and analyze it for the water quality parameters in Table 8
to determine if additional aquifer remediation is required in the excursion-impacted area.

Reason for Change: Upon reviewing a comment from Powertech about this requirement (#99 in
Table 1 of Powertech’s 2019 comments on the second draft Class Il Area Permit), EPA realized the
language in former sections C.4.f.i and C.4.f.ii were redundant. Therefore, EPA revised the
requirement to remove the redundancy. EPA also revised the requirement to be consistent with
Change #88 to the Class Il Permit below by requiring analysis for ISR contaminants in Appendix B,
Table B-1 instead of Table 8 water quality parameters.
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86. Part IX, Section C.5:

Draft language:

5. Geochemical Modeling for Expanding Excursion Plumes

a. If concentrations of excursion parameters increase for four consecutive weeks or if an
expanding plume expands further to include an adjacent monitoring well, then the Permittee shall
update the Conceptual Site Model with the excursion information and develop a reactive transport
model to evaluate the characteristics and potential extent of the expanding excursion plume and to
evaluate the potential of the excursion plume to cross the aquifer exemption boundary and impact
down-gradient USDWs.

Final language:

5. Geochemical Modeling for Expanding Excursion Plumes

a. If monitoring under Section C.4.f of this Part shows that concentrations of ISR contaminants
included in Appendix B, Table B-1 are detected above background in a monitoring well impacted by
an expanding excursion plume, the Permittee must notify the Director within 24 hours as required
by Section E.9.d.i of this Part.

b. The background concentration for an ISR contaminant is the Commission-approved background

concentration for that monitoring well determined according to NRC License condition 11.3.

c. The Permittee must conduct the following verification steps to determine if ISR contaminant
concentrations exceed background concentrations:

i. If one ISR contaminant exceeds its background concentration by 20% or two or more ISR
contaminants exceed background concentrations by 10%, within 48 hours the Permittee
must collect a follow-up confirmation groundwater sample from the monitoring well and
analyze it for the ISR contaminants with concentrations above background.

ii. If the second sample confirms elevated concentrations of ISR contaminants meeting criteria
in Section C.5.¢.i above, then the Permittee must initiate the activities under Section C.5.d
below. If not, within 48 hours the Permittee must collect a third groundwater sample from
the monitoring well and analyze it for the ISR contaminants with concentrations above
background.

iii. If the third sample does not show ISR contaminant concentrations above background, then
the Permittee does not need to initiate the activities under Section C.5.d below.

d. Upon verification that ISR contaminants have increased in concentrations above background
concentrations, the Permittee must conduct the following activities:

i. Asrequired by Section E.9.d.ii of this Part, the Permittee must notify the Director within 24
hours of receiving the verification sampling results and follow-up in 5 days with a brief
written report providing a schedule for the following activities.

ii. The Conceptual Site Model must be updated with all available information list in Part IV,
Section A.1 for the non-injection interval aquifer impacted by the expanding plume.

iii. The Permittee must initiate the geochemical modeling process.

e. The geochemical model must:

i. Be calibrated to flow and geochemical conditions present at the excursion site and

excursion parameter concentrations measured in the monitoring well(s);
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87.

ii. Evaluate the extent of the excursion plume;

iii. Determine the potential for the excursion plume to reach the aquifer exemption boundary
at the current rate of expansion; and

iv. Estimate the concentrations of ISR contaminants at the aquifer exemption boundary, taking
into account the effects of dispersion and natural attenuation based on the geochemistry of
the aquifer unit.

f.  After reviewing the model results, the Director will determine what actions the Permittee
should take to protect USDWs, including the installation of additional monitoring wells and
aquifer remediation, if needed.

Reason for Change: Powertech requested that EPA remove requirements related to an expanding
excursion plume, including the geochemical modeling requirements. {See Powertech’s 2019
comments on the second draft Class lli Area Permit, 65 and 66). EPA did not remove these
requirements but did reevaluate them to make sure the requirements were directly linked to the
ultimate goal of determining the potential for ISR contaminants to cross the aquifer exemption
boundary. As a result of this reevaluation, EPA redefined the trigger for initiating geochemical model
development and linked it to the Appendix B, Table B-1 list of ISR contaminants rather than rely on
excursion parameters concentrations. EPA determined that Commission-approved background
concentrations are appropriate concentrations to use for these requirements because they are
determined using statistical methods that have been reviewed and approved by NRC.

Part IX, Section C.6:

Draft language:

6. Requirement to Remediate Excursions

The Permittee must implement corrective action for an excursion and continue excursion
monitoring at all impacted monitoring wells until the excursion parameter concentrations meet non-
excursion levels for four consecutive monitoring periods in all impacted monitoring wells. Non-
excursion levels means no single excursion parameter exceeds 20% of its UCL and no two excursion
parameters exceed their respective UCLs in any monitoring well.

Final language:

6. Requirement to Remediate Excursions

The Permittee must take appropriate action to recover an excursion and continue excursion
monitoring at all impacted monitoring wells until the excursion parameter concentrations meet non-
excursion levels for four consecutive monitoring periods in all impacted monitoring wells. Non-
excursion levels means no single excursion parameter exceeds 20% of its UCL and no two excursion
parameters exceed their respective UCLs in any monitoring well.

Reason for Change: EPA changed the phrase “implement corrective action for” in Part IX, Section
C.6, Requirement to Remediate Excursions, to “take appropriate action to recover” an excursion of
injection zone fluids out of the intended wellfield area. As described in Changes #72 and #76 to the
Class lll Permit above, the term “corrective action” has specific meaning in UIC regulations and is not
related to recovery of excursions.
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89.

80.

Part IX, Section D:

Draft language:

2. The Permittee shall notify the Director within twenty-four (24) hours of any seismic event
measuring 4.0 magnitude (MMI scale) or greater reported within two miles of the permit
boundary according to Part XlI, Section D.11.e of this permit.

3. [f any seismic event of magnitude 4.0 (MMI scale) or greater is reported within two miles of the
permit boundary, the Permittee shall immediately cease injection.

Final language:

2. The Permittee must notify the Director within twenty-four (24) hours of any seismic event
measuring 4.5 magnitude (MMI scale) or greater reported within two miles of the permit
boundary.

3. If any seismic event of magnitude 4.5 (MMI scale) or greater is reported within two miles of the
permit boundary, the Permittee must immediately cease injection.

Reason for Change: EPA updated the magnitude of earthquakes that trigger the 24-hours reporting
requirement and ceasing injection in Part IX, Sections D.2 and D.3 from 4.0 to 4.5 for the reasons
stated in Change #80 to the Class lll Permit above.

Part IX, Section E.8.C.iii:

Draft language:

iii. Quarterly mechanical integrity test results, a list of any wells failing mechanical integrity test and
corrective actions taken, and a list of wells anticipated to undergo mechanical integrity testing
during the next quarter.

Final language:

iii. Quarterly mechanical integrity test results, a list of any wells failing mechanical integrity test and
remedial actions taken, and a list of wells anticipated to undergo mechanical integrity testing during
the next quarter.

Reason for Change: EPA changed the term “corrective actions” in Part IX, Section E.8.C.iii. to
“remedial actions.” As described in Change #76 of the Class Il Permit above, “corrective action” has
a specific meaning in UIC regulations, while “remedial action” is used to describe actions taken to
repair an injection well to restore mechanical integrity.

Part IX, Section E.8.c.vi:

Draft language:
vi. Post-restoration wellfield monitoring.

Final language:
vi. Post-restoration wellfield post-restoration stability monitoring results.

Reason for Change: Updates to requirement Part IX, Section E.8.c.vi now clarify that the information
required for inclusion in quarterly monitoring reports includes wellfield post-restoration stability
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92.

monitoring results to be consistent with the new requirements under Part IX, Section B.4 discussed
under Change #84 to the Class lll Permit above.

Part IX, Section E.9.a and c.1:

Draft Language:
9. Excursion Reporting
a. [Initial Excursion Reporting
If an excursion has been confirmed under Section C.3 of this Part, the Permittee must notify
the Director within 24 hours per Part Xii, Section D.10.e and, within 5 days, follow up with a
written report that provides the following information:
(...)
¢. Reporting an Expanding Excursion Plume
i. If an expanding excursion is verified as described in Section C.4.e of this Part, the
Permittee must notify the Director of an expanding excursion plume within 24 hours per
Part Xll, Section D.10.e and follow up with a written report within 5 days.

Final Language:
9. Excursion Reporting
a. Initial Excursion Reporting
If an excursion has been confirmed under Section C.3 of this Part, the Permittee must notify the
Director within 24 hours per Part Xi, Section C.4.a and, within 5 days, follow up with a written
report that provides the following information:
(...
¢. Reporting an Expanding Excursion Plume
i. If an expanding excursion is verified as described in Section C.4.f of this Part, the
Permittee must notify the Director of an expanding excursion plume within 24 hours per
Part X, Section C.4.a and follow up with a written report within 5 days.

Reason for changes: At stated in Change #85 to the Class IIf Permit above, the twenty-four reporting
requirement in UIC regulation § 144.51(1)(6) (under Part Xlii, Section D.10.e of the Class il Area
Permit) applies only to non-compliances with UIC permit requirements or regulations. An excursion
event is not a non-compliance with Class lll Area Permit conditions or a violation of UIC regulations
unless ISR contaminants cross the aquifer exemption boundary. Because EPA moved the
requirement for reporting a confirmed excursion to the Director within twenty-four hours to Part IX,
Section C.4.a, these requirements have been updated to be consistent with the change under Part
IX, C.4.a.

Part IX, Section E.9.b:

Draft language:

i.  Within 60 days of the excursion confirmation, the Permittee shall submit a written report
describing the excursion event, corrective actions taken and the corrective action results.

ii. If monitoring wells are still on excursion status when the report is submitted, the report will also
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contain a schedule for submittal of future reports describing the excursion event, corrective
actions taken, and results obtained

Final language:
i.  Within 60 days of the excursion confirmation, the Permittee must submit a written report
describing the excursion event, recovery actions taken and the recovery action results.

ii. If monitoring wells are still on excursion status when the report is submitted, the report will also
contain a schedule for submittal of future reports descri<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>